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Me this Elliot deaerating 
heater was built in sections 
instead of with the shell in 
one piece so that it would go 
through the only available 
opening (a window frame) in 
the power plant in which it 
was to be installed. 


& Typical medium-size 

vertical deaerating 
heater mounted on a hor- 
izontal storage tank. Vent 


condenser on side to save 
headroom. oe Drees ee cs 
4&-Standard horizontal deaerating 
heaters with special arrangement 
of vent condensers to cut down 
headroom. 





‘ie A long horizontal unit especially designed to fit into appro- 
priate space aboard a wartime floating power plant. 


This 1,500,000-Ib.-per-hr. > 
deaerating heater was 

shaped to fit into limited 
width in a big utility station. 


Two vertical deaerating 

heaters. Unit at left has 
twice the capacity of the one 
on the right, and eight times 
the storage capacity. It is 
about as big as can be placed 
in a railroad car—12 ft, by 
27 ft. high. 
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TECHNOLOGY DEP 


engineering gives tailored fit 


A star has been added to 
the Army-Navy “E’’ flags 
flown by both the Jeannette 
and the Ridgway plants of 
Elliott Company. 





Hardly two deaerating feedwater heater instal- 
lations are alike in physical characteristics. 
These units must be fitted to many factors other 
than the required capacity and operating con- 
ditions. The desired amount of storage may 
mean a large single-shell unit, or a heater with. 
a separate storage tank. Space limitations and 
available access to buildings must be given first 
consideration. Railroad clearances limit the size 
and shape of large units. And with each varia- 
tion in shape, the critical design areas, volumes, 
tray and water distribution, piping arrange- 
ments, and controls must be proportioned for 
dependable operation and maximum feed- 
water heating and deaerating performance. 


Deuerating Heaters ! 


Obviously you cannot take a standard de- 
aerating heater “off the shelf” and set it to 
work. It has to be designed, tailored, to fit the 
conditions. How Elliott engineers fit Elliott de- 
aerating heaters to their jobs is shown in the 
photos on these pages. 


If you have a heater problem, particularly 
one that looks tough, talk it over with these 
Elliott specialists. 


ELLIOTT COMPANY 


Deaerator & Heater Division, JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


For outdoor installation, this Elliott 
deaerating heater was made to ac- 
commodate large water storage underp 
neath the deaerating heater proper. 


Low headroom deaerating heater, 
for installation in limited space in 
existing building, constructed so that 
lower part of unit could be put in 
place and, the upper part slid over it. 
Vent condenser mounted on side. 


: Lael Deaerating heaters for installa- 
_ tion on board ship are built with the 
utmost compactness, usually with inter- 

- hal vent condensers, as illustrated. 








a 23 cu. yards at a time is a 
4 job that takes extra heavy equip- 


ment and plenty of Diesel power. 

Regardless of size, Diesels perform 
better, lubricated with Texaco. 

Texaco Algol or Ursa Oils for Diesels 
increase life of rings, pistons, liners and 
bearings, keep rings free in their grooves, 
valves active, ports clear, assuring piston 


seal that means full power and maximum 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * 


4 


fuel economy. In fact — 
. More stationary Diesel hp. in the 
U. S. is lubricated with Texaco 
than with any other brand. 

Texaco Lubrication Engineering Ser- 
vice is available to you through more 
than 2300 Texaco distributing points in 
the 48 States. 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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Stress of Wartime OVERLOADS 


Proves Our Peace-time Claims .. 


When we developed the Hydrojet System of Ash 
Removal, shortly after the end of World War I, our 
sole aim was to provide a quick, easy, simple, 
and clean means of removing refuse from furnaces 
that were rapidly growing in size and coal burn- 
ing capacity. "Ton-a-Minute” ash removal with a 
totally enclosed system changed the wet, dirty 
ash tunnel into an ash basement, as clean and dry 
as the turbine room. Ash handling costs were 
drastically cut and the ash handling crew of 
several or many men per shift was reduced to the 
part-time duty of one or two men. . . . The labor 
and metal shortage brought on by World War Il 
has given the Hydrojet System advantages that 
we never pointed out to prospective purchasers. in 


peace-time. “Ton-a-Minute” ash removal today 
means that Hydrojet-equipped plants have no 
worries about removing ashes, no matter how 
much coal they burn. Instead of using the system. 
once or twice a day, as in peace-time, they may 
now use it three or even four times a day. It is so 
simple to operate, inexperienced help soon catch- 


.on. Maintenance is no problem, for there are no 


moving parts. Ashes ride on the high pressure 
water streams in the horizontal sluiceway; they 
do not roll or scrape along the bottom, thus wear 
on sluiceway metal liners is small. . . . Plants with 
Hydrojet Systems have one less thing to worry 
about these days; those with Hydrovac Systems 


have two less things to cause them concern. 
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.IP TO POST-WAR planners—if your organization 
actually has worked out any specific post-war plans, 
or even if it is merely talking about them and considering 
all the factors involved, but has not yet reached any 
definite conclusion, you'll do well to give the employees 
of your company some information about what you have 
in mind. It is little wonder, says the C.E.D. News, that 
many public opinion polls keep indicating that the Amer- 
ican people believe the Government must do the planning 
for the post-war period. People simply do not know that 
there is a tremendous amount of interest among business 
men and industrialists in preparing for high levels of 
employment to build up purchasing power in the post-war 
period. People prefer some plan, a Government plan, to 
no plan at all. In one poll, 87.4 per cent of the men em- 
ployed in one industry said that they would be inter- 
ested in knowing anything about what industry is plan- 
ning. Most of them said they supposed industry was 
making some plans but emphasized the fact that they 
had been told nothing about them. 


EPARTMENT OF LIBERAL EDUCATION in 

the House Organs in 15 Min a Day—Stronger 
Fastenings for Tougher Jobs, a discussion of Monel 
metal fastenings; also an article on high temperature 
properties giving tables of properties of Monel, nickel, 
Iconel and SAE steels, Mechanical Topics, Vol. VII, 
(No. 1, The International Nickel Co., Inc. * * * The 
Significance of Heatronic Molding, a discussion of the 
use of electronic heating in molding of plastics; Bakelite 
Review, January, 1944, Bakelite Corp. * * * How Amsco 
Conservation Welding Cuts Replacement Costs, show- 
ing examples of a number of welding jobs done in rec- 
lamation of heavy equipment parts; the Amsco Bul- 
letin, Vol. 15, No. 1, 1944, American Manganese Steel 
Div. of American Brake Shoe Co. * * * A Just and 
Durable Peace, a booklet reproducing advertisements 
and pertinent newspaper comment on this subject; The 
International Nickel Co. of Canada, Ltd. * * * Chem- 
icals from Salt, a detailed, well-illustrated article about 
its many uses in industry; also 1000 Feet Per Minute, 
the first detailed, non-scientific article we have seen 
about the continuous electrotinning process; this de- 
scribes the operations at the West Virginia plant of 
Weirton Steel Co.; The Du Pont Magazine, January- 
February, 1944; E. I. du Pont de Nemours & Co., 
Inc. * * * Whither Machine Tools? a look at the future 
market for them; Central Manufacturing District Maga- 
zine; Central Manufacturing District, Chicago. * * * 
Chemical Products for Post-war Needs, a review of some 
of the present and future possibilities inherent in our 
great chemical development; also Dream Houses of 
Tomorrow, commenting on some of the things we will 
need for those houses and how they can be produced; 
Chemical Digest, Vol. 10, No. 1, Spring, 1944; Foster 
D. Snell, Inc. 


7, OOTNOTE ON PROGRESS in the power en- 

gineering field:—In a regular department of the 
New York Tribune for January 30, 1944, entitled One 
Hundred Years Ago in the New York Tribune, ap- 
pears the following item: “Steam Power to Let—Two 
large rooms in a substantial warehouse on second and 


third floor, with steam power equal to eight horses. 
Apply 247 Water St.—Advt.” 


| gr cee uses of platinum, palladium and 
ruthenium in 1943 are reported by Charles Engel- 
hard, President of Baker & Co., Inc. Very little can 
be said at this time about the specific uses of platinum 
for they are all involved in the war effort. Palladium 
has experienced a very active demand during the year, 
principally for jewelry, dental alloys and electrical con- 
tacts. Ruthenium has been used in place of iridium as 
a hardener of other platinum metals. Knowledge of 
these metals indicates their greater usefulness in post- 
war chemical and allied industries for improved processes 
and new products. For instance, expanded production 
of fiberglas, rayon and electronics, three modern devel- 
opments of science, was made possible by platinum. 


FIELD DAY!—that’s what it is when a group 

of engineers gets a chance to design an entire 
line of equipment right from scratch, using nothing 
but the latest materials and design ideas, being entirely 
unhampered by existing construction and able to inte- 
grate all services completely and correlate all accumulated 
experience in design and use of magnet steels, spring 
materials, new kinds of tools, standardization and uni- 
fication of parts, frames and sizes and a host of other 
things. The U. S. Navy called on the electrical industry 
for the most ambitious instrument design program ever 
attempted. The Navy felt that it was necessary to 
retain scale lengths at least as long as in six-inch in- 
struments and at the same time they wanted a space 
saving design. They requested the industry to return 
to the long-scale (250-deg) instruments for all fighting 
ships. According to Westinghouse engineers, a large 
corps of men worked on this job seven days a week 
for months and in 16 months the first production units 
were assembled, a program that would normally require 
about six years. A-c and d-c ammeters, volt meters, a-c 
wattmeters, power-factor meters, frequency meters, and 
synchroscopes were all given the new treatment. The 
new instruments can be disassembled and repaired easily 
by regular instrument repairmen with ordinary tools. 
They had to be extemely rugged to meet the high- 
shock conditions encountered in naval service. The 
entire output of these instruments will be required by 
the Navy for some time but it is expected that the new 
design will have considerable application on land when 
available for that purpose. 


( ~ EON has been chosen as the name for a group of 
J polyvinyl resins recently developed by B. F. Good- 
rich Co, for various industrial purposes. Among the 
principal fields in which they are used are the coating 
of fabrics, paper, foil and other materials, insulation of 
wire, manufacture of film for packaging, and the manu- 
facture of extruded and molded products. Purchases of 
the resins are subject to allocation by WPB although 
reasonable quantities are available for experimental 
purposes. They will be supplied either in powdered 
form, with the compounding done by the purchaser, or 
in ready-to-use form as granules or sheet. Plastics made 
of these resins, it is stated, have remarkable combina- 
tions of rubber-like properties with nonflammability and 
resistance to oxidation. Compositions made from others 
in the series are characterized by resistance to deforma- 
tion at high temperatures. Because these materials can 
be varied so widely in useful properties, prospective 
users should consult the manufacturer. 
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\ N J ILL THE post-war automobile be a tear-drop de- 

sign, with curved plastic or glass front and top, 
engine at the rear about the size of a cigar box, burn- 
ing some incredibly powerful fuel, or perhaps an elec- 
trical device picking electricity out of the air, passengers 
in the car all sitting up in the front, talking back and 
forth to their homes by means of FM two-way radio 
and the car protected against collision and accident by 
Radar? These are the dreams of certain “experts” and 
“designers” but apparently they do not represent the 
views of the men who are actually going to have to 
build the automobiles. For one thing, as we have already 
pointed out in these columns, the car of the. future will 
not make its appearance for a long time after the end 
of the war. To maintain full employment and fill the 
tremendous stored-up demand for automobiles, the auto- 
mobile industry intends to be in production within six 
months after the war ends with exactly the same type 
and model of car that it was producing in 1941. But 
then what? Can automobile bodies of aluminum, plastic 
and plywood be built very cheaply by mass production? 
What about the factors of visibility and eye strain, par- 
ticularly at night, through one of those beautifully curved 
plastic or glass fronts in the tear-drop car? How wide 
would the car have to be to seat three passengers com- 
fortably in the front seat? How would you get in and 
out of it and where would the doors of the car be lo- 
cated? It is questions like these that have to be answered 
by the men who are actually going to design and build 
that dream car of 1954: Well, if you're really interested 
in knowing what some practical automobile builders think 
of these things, read the paper on the Practical Postwar 
Car presented by Edgar C. De Smet, Executive Engi- 
neer of Willys-Overland Motors, In¢., before the recent 
S.A.E. annual meeting at Detroit. Mr. De Smet’s con- 
clusion is that it is unfair and unwise to lead the public 
into believing that the day after Victory Day, or very 
soon thereafter, they can be assured of entirely new 
products possessing miraculous features at ridiculously 
low prices. 


EVERAL hundred of the many more General Elec- 

tric workers who produced the powerful geared- 
turbine propulsion sets and a large variety of other oper- 
ating and ordnance equipment for the U.S.S. Missouri 
witnessed the launching of the mighty battleship, Jan- 
uary 29, via television. All the thrills of the traditional 
champagne christening and the sight of the enormous 
45,000-ton vessel sliding down the ways at the New 
York Navy Yard were brought to the workers through 
three television receivers installed in one of the com- 
pany’s tubine shops at Schenectady, 150 miles from the 
scene of the actual launching. Navy censorship required 
that a film be made of the launching for the telecast 
rather than a direct pickup from the New York Navy 
Yard. The telecast was on the air six hours after the 
launching. 


“T*HAT CONTINUOUS SOUNDER-OFFER, Am- 

bitious Al, sounds off again, this time about natural 
circulation versus forced circulation boilers. “I was 
much interested in Mr. Karassik’s article on the Sta- 
bilized Circulating Cycle in the January issue,” he 
writes, “also in the details of the 2500-psi Twin Branch 
boiler. I understand that after the various changes were 
completed in this unit, the natural circulation problem 
has ceased to exist. I do think, however, just as soon 
as equipment can be released so that new boilers can be 
installed in certain plants where they are urgently 
needed, there will be a great deal of discussion about 
the merits of natural versus forced circulation for boilers. 


This discussion will come up, because, as Mr. Karassik 
points out in his article, a great many engineers feel that 
there are possibilities of increasing capacities of existing 
boilers by changing them to forced circulation, or mak- 
ing new boilers more compact. But another aspect of 
forced circulation was mentioned to me not long ago 
by a leading utility power engineer. He believes that 
the principal value of forced circulation is not so much 
in increasing capacity as in permitting boiler designers 
to redistribute the various heating surfaces of the boiler 
to meet the heat transfer requirements more effectively 
without having to worry about circulation. This, he 
oa ey bring about important modifications in boiler 
esign. 


7 HE AMERICAN PEOPLE are only beginning to 

_tealize that something has been going on in Europe 
during the past 25 years that was entirely different from 
what they supposed was going on. For example, it now 
begins to appear that Russia has developed a much-modi- 
fied socialist set-up. This is not news to a great many 
engineers who have done engineering work for the 
Russians. Furthermore, a great deal of the information 
about what was happening has been published in articles 
and books. This published material, however, has appar- 
ently been read by only a handful of our population. 
In a similar way, the full story of what has been going 
on in France for 25 years is available in articles, in books, 
and in a great many reports from newspaper correspond. 
ents. It is only now becoming clear that the forces 
leading to the present predicament of France have been 
operating for a long time. The same thing is true of 
Italy, Germany, Japan, and many other countries. The 
information was there all the time, if we had been willing 
to pay attention to it. But as usual, the American people 
will be amazed when the true story of what actually 
happened is brought out after this war, just as it was 
after the first world war. 


EVELOPMENT of multipore, a filter material con 

taining as many as 6400 perforations to the square 
inch, is now being used by chemical plants, food factories, 
medical manufacturers, coal and iron mines, steel mills, 
liquor distillers, and many other types of industry. These 
filter screens, developed by U. S. Rubber Co., are made 
of either hard or soft rubber, and may be compounded 
to resist abrasion, high temperatures, alkaline and acid 
solutions, as well as certain oils and greases. Since they 
are made only from natural rubber latex of the Hevea 
tree, now one of the most critical of all materials, the 
filter can be applied only to the most important products. 
In soft coal mines, coal dust which formerly was lost, is 
now recovered from processing water by these rubber 
filters. This saving increases production from 200 to 300 
tons per day at individual mines. 


I N VIEW of the current interest in the jet propulsion 

airplane referred to here, also in the rocket guns 
and rocket planes used in this war, it may be expected 
that a number of ideas for applying their principles to 
post-war purposes will be developed. One of these was 
referred to by Drew Pearson in his broadcast of Sunday, 
January 9. He stated that a proposal has been made for 
the transmission of mail in projectiles powered by 
rockets which would travel in tubes or pipes laid along 
the rights of way of our present railroads. In view of 
the widespread use of pneumatic tubes for mail trans- 
portation in some of our larger cities, this idea is not 
too fantastic. Just how it would compete with the ac- 
tivities of the railroads and the airplane in carrying first 
class mail is not clear. 
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SAVE IT with MAXIM HEAT RECOVERY SILENCERS 


Maxim Heat Recovery Silencers con- 
vert waste exhaust heat into steam 
or hot water for industrial process- 
ing operations or for heating. 


These Heat Recovery Silencers 
provide effective silencing of ex- 
haust noise and are available with 
or without the spark arrestor feature. 


A highly efficient heat transfer is 
achieved through high mass gas 
velocities and the use of extended 
heating surfaces. Because of this 
type of construction (no tubes) it 
is possible to run dry without dam- 
age to the unit. Automatic control 
of water level through steam pres- 
sure regulated valves controls 
steaming rate, and because the unit can be run with 
or without water, complete automatic control of 
output is possible. 


Maxim engineers will be glad to work with you to 
determine the most efficient set-up for your particu- 
lar case. Maxim Bulletins WH-100, WH-102 and 
WH-103, describing these Heat Recovery Silencers, 
will be sent to you on request. 


For silencing, without the heat recovery feature, investi- 
gate the broad range of usefulness covered by Maxim 
Silencers . . . for internal combustion engine exhaust or 
intake, steam engine exhaust, air compressor intake, vacuum 
pump discharge, blower intake and discharge, high velocity 
steam, air or gas discharge. Engine exhaust silencers avail- 
able with or without spark arrestor. Bulletins on request. 


I—Steam Outlet 

2—Safety Valve Connection 

3—Dry Pipes 

4—Steam Space 

5—Water Line 

6—Shells—Cylindrical to withstand 
steam pressure and pulsating 
gas flow 

7—Inlet Head 

8—Pressure Gauge Connection 

9—Expansion Joint—permits dry 
operation 

10—Water Gauge Connections 


!l—Cleanouts—provide easy access 
for cleaning heating surface 

12—Inlet Bleeder Tube 

13—Extended Heating Surface— 
forming conduits for leading ex- 
haust gases from one attenuat- 
ing chamber to the other 

14—Insulated Intermediate Head 

15—Outlet Bleeder Tube 

1é—Feed Water Deflector Plate 

17—Feed Water Connection 

18—Exhaust Gas Outlet from side 
conduits formed by extended 
heating surfaces 


THE MAXIM SILENCER CO. 


89 Homestead Ave., Hartford, Conn. 
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The recently completed National Naval Medical Center at Bethesda, Maryland, equipped 
with sixteen sets of Yarway Tandem Blow-Off Valves. Paul P. Cret, Consulting Architect. 
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Where 100% dependability is paramount, as in hospital ser- 
vice, Yarway Blow-Off Valves are generally the choice. 


At the 1,000-bed National Naval Medical Center, Bethesda, 
Maryland, sixteen sets of Yarway Tandem Blow-Off Valves are 
in use on the four boilers which heat this showplace of mod- 


ern efficiency and architectural beauty. "View in the boiler room at the 

5 E - == National Naval Medical Center, 

The valve arrangement used is the popular favorite with many : Bethesda, Md., showing a few of 

thousands of heating plants—the quick-opening, straight- the = he a Valves 
through-flow Yarway Double-Tightening Valve in tandem with nian cleat 

the positive-sealing, Yarway Seatless Valve, with no seat to molty: Verney Cyne eens 

A P Expansion Joints also are in ser- 

score, wear and clog with mud, scale and dirt. vice on steam Base thesvehent 


Whatever your blowing or draining and sealing requirements, a 


there is a Yarway Valve combination designed expressly for 
that service. Write for Catalog; section B-422 for pressures up 
to 400 lb, section B-431 for pressures up to 2500 Ib. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 











5SLOW-OFF VALVES 


Freedom as we have always known it 
is worth any effort needed to preserve it, 
and, for that reason, America is today 
defending with the combined resources of 
the nation our right to continue living in 
-our established pattern. Industry's part of 

ie war job is its, vast production of ships, 

guns, and other kinds of fighting 

es and materials. 

d in the background of this visible 

“more dramatic production operate 

ublic utilities, supplying unrationed 

er for both war and civilian needs at 
ite never before attained. 

B&W Boilers are supplying the 

in a large proportion of these pub- 


{ 
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"The Army-Navy “E’--with. 
‘stars and Maritime 
‘Award flags are fi 
at the Barberton Works. 
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"lic utility and indusirial power plants, 
for propelling naval and cargo ships, B& 
is playing a substantial part in this 
- war effort. B&W engineering and pro- — pal 
duction skill have built into its boilers the 
~ stamina to endure today's gruelling drive. 
With today's accelerated experience 
' yielding more complete answers to such 


ty 


)S, 


ae | problems as behavior of metals. at high 
le fm temperatures, action of fuels in slag-tap 
te fg and dry-ash furnaces, circulation in high- 
1d fm. capacity high-pressure boilers, separation 
a of steam from water in boiler steam drums, 

and other related problems, the boilers of 
re tomorrow should be even better able to 
ui serve industry. 


B&W Radiant Boiler in an eastern central 
station—Capacity 400,000 Ib. steam per hr. 
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Stretch your fuel supply 
1% 5% 10% 


Automatic Combustion Control has probably done more to conserve 
the nation’s fuel supply than any other single thing. If your plant has 
an old inefficient system or none at all, get in touch immediately with 
a control manufacturer. 
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— especially when you can improve overall 
operating efficiency at the same time! 


NGINEERS in hundreds of America’s lead- 

ing power plants are thankful that they had 

the foresight to equip their boilers with Hagan 
Automatic Combustion Control. 

Today, coal has suddenly become a scarce 

commodity. Stretching what you have from | to 


teers returned aboard they found that the plant 
was still seaworthy. The Hagan Automatic 
Combustion Control was still on and maintain- 
ing steam at the same pressure as before the 
“abandon ship” order was given. The freighter 
zigzagged to safety and continued on to port, 


850 miles away! 

Just those two factors — reduced fuel con- 
sumption—absolute dependability—are in them- 
selves enough to warrant full inquiry. Shall we 
give you further information? 


10 per cent through better combustion efficiency 
takes on special importance. 

You can get such results, even though your 
firing equipment is good. Under less favorable 
conditions, a greater saving is not uncommon. 


Reduced fuel consumption is just one of the 
many advantages offered by Hagan Control. 
Sound engineering and rugged construction 
make Hagan Control fast, accurate and depend- 
able. How dependable is strikingly illustrated 
in a story just released by the War Shipping 
Administration. 

An Africa-bound freighter had a 20 by 30- 
foot hole torn in her side by a torpedo. She was 
making tons of water, heeling over and settling 
down 12 feet by the head when the captain gave 
the “abandon ship” order . . . but that ship 
didn’t sink! When engine department volun- 





7 i 


HAGAN 
HALL 
BUROMIN 
CALGON 


6.7% Coal Reduction per K.w.h. by this in- 
stallation of Hagan Automatic Combustion Con- 
trol in a medium-sized power plant. 





HAGAN CORPORATION - HAGAN BUILDING - PITTSBURGH 30, PA. 


HAGAN (idomiiéc COMBUSTION CONTROL 


The pincer. . and still the badez 
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You Save’ and Save? and Save* 


SAVE 
ORDERING 
TIME 


SAVE 
MAN POWER 


SAVE : 
INSTALLATION 


4 


CRITICAL 
MATERIALS 


Instead of buying two separately mounted devices—g 
motor-circuit switch and a magnetic starter—you buy 
one factory-co-ordinated unit that controls and protects 
your motor. Simply specify the motor rating and indicate 
the type of motor-circuit switch you want—and we’ll send 
you the control you need. 








Users report a 50 per-cent reduction in mounting time, 
40 per-cent reduction in wiring time, as compared with the 
installation of two separate devices. You mount one de- 
vice—not two. You connect only nine terminals—not 
fifteen. You get your motors into operation quicker. 





By eliminating one complete mounting job on every instal- 
lation, you save valuable man power. And because the 
cover cannot be opened while there is power on the 
starter, your men have more protection against accidental 
injury. 


By buying both the motor-circuit switch and the mag- 
netic starter as one compact ‘unit, you save copper wire, 
steel conduit, and fittings that are necessary for installing 
two separately mounted devices—plus the saving gained 
by using only one steel enclosure instead of two. 





Combination starters cost slightly more than two separate- 
ly mounted devices, but this difference is more than made 
up by the savings in wire, conduit, fittings, and installation- 
labor costs. This statement is based on the actual experi- 
ence of users. 








_Combination starters take up less mounting space than 


separately mounted safety switches and starters. Because 
of this you can mount them in small, unused places near 
the operators. 
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and Save* and Save> and Save‘. 


COMBINATION 
STARTERS 


.-=qad Save Your Metors, Teo 


With G-E combination starters, you’re sure that the 
motor-circuit switch or breaker has the proper rating 
and interrupting capacity for the magnetic starter 
with which it is used. The fuses or breaker are co- 
ordinated with the thermal overload relays to give 
complete motor protection under short-circuit or 
overload conditions. 


It’s the simple, logical way to get control and pro- 
tection for your motors—in one compact, easy-to- 
install unit. Why buy two devices, when this one will 
do the job? 


NAME YOUR HAZARD 


G-E combinations come in enclosures to meet any 
Operating condition: dust-tight, watertight, oil-im- 
mersed, general-purpose, or for hazardous locations. 
Available for motors from 1 to 1000 horsepower. 


GENERAL ‘4 ELECTRIC 


Next time you order motor control, save seven ways 
by specifying General Electric combination starters. 


General Electric Company, Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds. 


General Electric Company, Section F676—-129 
Schenectady, N. Y. 


Please send me the bulletins checked below: 


GEA-3715—Combination _ starters: 
watertight, and dust-tight 

GEA-3660-—2300-volt combination starters 

GEA-3804—Combination starters for hazardous loca- 
tions 

GEA-3541—Oil-immersed starters 


general-purpose, 


1. 
CLT Cr): \) ae nese eee eee nea w AEN arene See Scere Penne 


ee Re EO ee RON Se Shree Per Oe Nae eS eer ASS TS 
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OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 


Twelve Terry Solid Wheel Turbines, similar 
to the above unit, drive auxiliaries in the 
power house of an east coast refiner. They 
operate with steam at 625 Ibs. pressure — 
700° Total Temperature. Eight of the ma- 
chines exhaust against 125 Ib. back pressure, 


Terry Solid Wheel Turbine with Top of Casing The first of these units was purchased in 1931. 


Ruteed:: Mots the: npediein ail ths seu It proved entirely satisfactory so that as the 


with which the interior parts can be inspected a ig toeag a ed, — licate Terry's were 


— one.of the country’s leading oil companies 
tng 308 of these units for driving various 
types of refinery pumps. Full details are 
available in Bulletin S-116. 


THE TERRY STEAM TURBINE CO. 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





we 


Axial Flow Impulse Terry Turbine — one of a complete line 
— built with either two or three rows of blading. These 
units, like all Terry turbines, are the result of over 45 years 
of successful experience in the manufacture of turbine 
drives exclusively. Completely described in Bulletin $-107. 


1200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 
for driving large refinery pumps. The units 
may be designed for non-condensing, con- 

mixed pressure, or bleeder opera- 


densing, 

tion. _ oe may be equipped with constant 
speed or variable speed governors, remote 
speed controls or with special governors to 
meet unusual requirements. Ask for Bulletin 


SR-114. 


T-4159 


TERRY SQUARE-HARTFORD, CONN. 
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Win the War in 
Forty-Four! 


Every day we are producing tons 
of Gartock Packings, Gaskets 
and Kuiozure Oil Seals for the 
U.S. Armed Forces and War In- 


dustries. Their dependable per- 

formance will help the effort of 

the United Nations to win the war 
Garock 150 Rod Packing for in ’44. Essential civilian indus- 
tries are also being supplied with 
GarLock products to the limit 
of our capacity. 


High Pressure Steam (Spiral 
form). Coil form—Gartock 
125. Ring form—Gar.ock 200. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 











Official photo U. S. Marine 
Corps. The marine is preparing 
to open fire with his Thompson 
sub-machine gun. He crouches 
to better stand the recoil of 
his “Tommy” friend. 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 





ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 





N DIESEL ENGINES like this, a vital 

lubrication problem is to keep rings, 
pistons, and valves free from hard 
carbon deposits. ; 

This calls for special oils that will 
not only resist the formation of de- 
posits but will make certain that any 
deposits which do form are soft and 
fluffy. These oils also must provide 
strong films (even when squeezed to 
microscopic thinness) to protect 
against wear. 

Gargoyle D.T. E. Oils are specifi- 
cally designed to meet these exacting 
requirements. They’re made from spe- 
cially selected crudes, and refined to 
stand up under the highest tempera- 
tures and pressuresof Diesel operation. 


Socony-Vacuum Oil Co., Inc. 
Standard Oil of N. Y. Div., White Star Div., 
Lubrite Div., Chicago Div., White Eagle Div., 
Wadhams Div., Magnolia Petroleum Co., 
General Petroleum Corporation of California. 
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HOW TO SOLVE OPERATING PROBLEMS WITH Coded [ubuiilion 























WHIPPLE J ACOBS, President 
Belden Manufacturing Company 


IRON FIREMAN STOKER Saves Over $3000 a Year at 


Belden Manufacturing Co. 


+« “In addition to providing a required increase in 
the capacity of our old boilers, we have reduced operat- 
ing costs by $3,293 annually,” reports D. D. McQuiston 
of the Engineering Department of Belden Manufactur- 
ing Company. 

The Iron Fireman Pneumatic Spreader stoker model 
as used by Belden permits the use of local and lower 
cost coal, a vital advantage now when the transportation 
bottleneck presents serious difficulties. This greater 
efficiency and lower fuel costs are typical of thousands 
of war production plants that have changed to automatic 
coal firing. 


Convert to Automatic Coal Firing Now 


If your power or heating plant is now oil-fired, or if 
you operate an essential business or industry, you are 
eligible to apply for an Iron Fireman stoker under 
WPB regulations. 

Phone, wire or write Iron Fireman Manufacturing 
Company, 3290 West 106th Street, Cleveland, Ohio. 


IRO 


s 
THE IRON FIREMAN 


Boiler Capacity Op... 
Fuel Cost Dow 


Exterior view of the Belden Manufacturing Company, Richmond, 
Indiana, well known makers of insulated copper wire, cable and cordage. 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 



























LL LLL (le 








THA 








Automatic Coal Stoker: 











An Iron Fireman Pneumatic Spreader stoker 
permits increased flexibility as to types of coal 
suitable for use. Note cleanliness of boiler room. 


“ue 
roy 


IRON FIREMAN 


Coal Conveyor 








ii 
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FREE BOOK on Pneumatic Spreader Firing 


Contains full descriptions, capacities, operating data, etc., with layouts 
and photos of 10 actual installations. Sent free, on request. Write 
to Iron Fireman Mfg. Co., 3290 W. 106th Street, Cleveland, Ohio. 
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A TURBINE TO UTILIZE A MILLION POUNDS 


OF STEAM PER HOUR 


It takes a lot of steam to make a pound 
of synthetic rubber—approximately 40 
pounds. In a 100,000 ton-per-year Buna S 
plant, for example, a million pounds of 
steam per hour can be harnessed. And 
recently, Westinghouse engineered such 
a job. 

Westinghouse steam engineers design- 
ed a 35,000 kw noncondensing turbine 
generator—with immense twin throttle 
valves. 


Completed turbine generator 
as it will appear in its at- 
tractive, streamlined housing. 


Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Steam was supplied at 700 pounds, 
750°—exhausted at 165 pounds. The 
entire unit, huge because of unusually 
low steam pressure, was enclosed in an 
attractive, streamlined housing. 

This turbine application, involving many 
special requirements, was designed quick- 
ly and efficiently by Westinghouse. Simi- 
larly, your steam problems, now or post- 
war, can be solved by Westinghouse engi- 
neering. Call Westinghouse for details. 


J-50444 


Sat Vealpuartoer| \ 





HOW CRITICAL ALLOYS WERE SAVED 


Alloys are scarce—carbon steels more plentiful. So this huge turbine 
was designed for conservative steam conditions. Low steam pressures 
required huge steam areas. These conditions, however, resulted in 
important alloy savings throughout the plant. By keeping steam tem- 

a peratures within the working limits of carbon steel, turbine parts, 
super-heaters, valves and piping could be made from this more 
plentiful metal. 


Westinghouse Stier -Waadpuaribee © 
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EXTENSION GRATE BARS? 


JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 





PROPERLY designed extension grate 
is essential in a stoker if the fixed 








movement of the ash is to be 












efficiency at lowered cost: 







carbon is to be burned out of the ash and 


Taylor Stoker’s Narrow Hi-Hook Ex- 
tension Grate Bars, the result of many 
years development, burn out most of the 
combustible in the ash, effectively move 
the ash, and at the same time cut main- 
tenance and replacement costs. 


There are six sound reasons for increased 


* Improved air distribution insures the 
burning out of fixed carbon. 


& Improved locking device—damage at 
lower end does not release bar. 


1. RELIABILITY—the ability to operate with 
minimum outage and minimum standby 
equipment. 


controlled. 
2. CAPACITY—the ability to provide ade- 


quate prime capacity ratings, with sufficient 
reserve capacity for emergencies. 


3. MAINTENANCE—the ability to operate 
continuously with minimum repair costs. 


4. FLEXIBILITY—the ability to follow the 
steam demand upward or downward . . « 
quickly and without sacrificing efficiency. 


5. —the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION—the ability to operate con- 
tinuously, the number and type of opera- 
tions required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY —the ability to meet spe- 
cial and limiting conditions, present and 


Improved ash and clinker movement. 


— Easily renewable without the use of spe- 


cial tools. 


Longer life of grate bars. 


¢ Less replacement expense. 


Narrow Hi-Hook Extension Grate Bars 
are responsible, along with many other fea- 
tures, for the efficient operation of Taylor 


Stokers in generating steam 












at low cost. 


Ein) 





PENNSYLVANIA 
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future—structural limitations, utilization “ 
present equipment, growth and change 
power service demands. 


8. FUEL FLEXIBILITY—the ability to burn 
efficiently and easily fuels from manysources 
having widely varying charact 


9. REFUSE DISPOSAL— the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low cost, no 
cost, or profit. 


‘ACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limite. 

tions, to short and wide or long and narrow 
furnaces. Also the accessibility of compo- 
nent parts for maintenance and operation. 


12. OBSOLESCENCE — the ately of 
the equipment toward possible future mod- 
ernization with para cy of complication 
and outage. 


A-E-CO TAYLOR STOKERS « LO-HED HOISTS 
HELE-SHAW FLUID POWER ¢ MARINE DECK AUXILIARIES 






AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 25 ° 
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In steel mills, chemical plants, refineries, ordnance plants, aircraft factories . . . 
wherever American industries are busy producing weapons of war, Babcock 
& Wilcox Integral-Furnace Boilers are supplying steam with utmost depend- 
ability and efficiency. Thoroughly tried and proved in pre-war services, these 


boilers are now further demonstrating their high availability for service and 
consistent reliability in a second set of tough assignments. 


Faithful performance has been made certain in these B&W boilers by distinc- 
tive design and construction features such as: 


1. Water-cooled furnace sidewalls and roof of the same durable stud-tube 
construction used in large central-station boilers. 

2. “se furnace, fired from one end, provides ample space for complete com- 

ustion. 

3. Bare metal blocks cover and protect the tubes of the water-cooled furnace 
floor, provide a surface readily cleared of ash. 

4, Self-draining superheater design prevents accumulation of water in the tubes 

from direct furnace radiation, and a stud-tube wall shields the second and 


third banks. 


5. Tubes of the third bank, which is in the zone of coolest gases, act as down- 
comers, insuring rapid positive circulation at all loads. 


From their.additional war-time proving under unprecedented service conditions 
will come still better B&W Integral-Furnace Boilers to serve post-war industry. 


THE BABCOCK & WILCOX CO., 85 LIBERTY STREET, NEW YORK 6, N. Y. 


For additional information on B&W Integral-Furnace Boilers, send for Bulletin G-17-A. 


coCKkK /2 WILCOX , é 
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SUPERHEAT CONTROL U 


__in “S-A” Boilers 






























































® Wide range superheat control in “S-A’ = 
at wnic 
| type boilers is accomplished by placingfifore, st 
all superheating surface in one of the je 
sream 
twin tube banks. Dampers, placed in the [swings 
° okt aed POORER, nfluen 
ee ee gas outlets, control the proportion of gas re 
| — flow through this bank to give constantfivectior 
‘ ; a at 
o fe | superheat under varying load conditions ee 4 
Note that dampers are placed in ajeonvec 
. section 
Aa | relatively cool temperature zone. Ws 
} |) tual 
3 | 1 | | oad, | 
Ha wee ept « 
Fae slightly 
Ze | 

ae Cc 3 Foster Wheeler is a Three-Star 

Bots . : winner under the U. S. Navy 

ATTTLLLI | : Board of Awards for production. 























W FOSTER 
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VTL OLULE 
‘UPERHEAT CONTROL 


in Twin Furnaces Js 





Final steam temperature is Coteeninad by rate oe ee 
at which superheater furnace is fired and, there- THIS FURNACE nite viaecace 
FOR . FOR 


ore, steam temperature can be kept constant or desired final desired steam 
aried at will independent of the quantity of ar ae hes 
steam produced, rapidity and width of load 
swings, changes in feedwater temperature or 
nfluence of other factors. 

The use of the combination radiant and con- 
ection superheater gives an additional temper- 
ature control which simplifies operation, i.e., 
ith increasing load the superheat increases on 

afmconvection section and decreases on radiant 
section. By proper proportioning of the radiant 
and convection sections, superheat can be held 
irually constant from 40% to 100% normal 
load. Below 40% of load, superheat can still be 
kept constant by firing superheater furnace 
slightly harder than boiler furnace. 
































FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y.- 


WHEELER W 
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This Bailey Boiler Control System for Combustion 
and Feed Water is engineered to a 450 psi, 120,000 
Ib. per hr. capacity natural gas fired boiler to 
secure optimum results in everyday operation. 


A 200 psi, 100,000 Ib. per hr. capacity stoker 
fired boiler is operated at a continuous efficiency 
of 87% by this Bailey Combustion and Feed 
Water Control System. 
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NSTRUMENTATION 
Comsenes Fuel 


* Maximum fuel conservation is obtained when a boiler plant is operated so that 
the sum of all controllable heat losses is a minimum. This condition is usually 
reached when excess air has been reduced to the point where losses from un- 
burned fuel and CO cancel any advantage gained by further reduction of excess air. 


Often the amount by which excess air may be reduced is limited by other factors 
such as refractory deterioration, smoke, and superheat control. 


The key to fuel conservation is a correct determination of the optimum excess air 
value at which each boiler unit should be operated. This value is determined by 
combustion tests made under actual operating conditions. Once determined, the 
optimum value is used in setting the Bailey Boiler Meter and from then on fuel 
economy is simply a matter of vigilance on the part of manual operators or the 
automatic control system. 


This approach makes it possible to conform with war conservation measures through 
increased efficiency rather than at the sacrifice of product output. It is a procedure 
by which the experience gained in the most efficient power plants may be put 
to use in power plants everywhere. It is engineered instrumentation based on the 
particular requirements of each boiler unit. 


To quickly and efficiently serve Power Engineers in this all important phase of 
instrumentation, Bailey Engineers are located in over 30 industrial areas through- 
out the United States and Canada. The Bailey Engineer in your community has a 
wide background of combustion engineering know-how at his command. It covers 
combustion tests on thousands of boiler installations including a wide range of 
fuels, furnaces and fuel burning equipment. He is in a position to help you not only 
with the problem of fuel conservation but also with other problems such as safety, 


steaming capacity, conservation of man power and continuity of power service. 


BAILEY METER COMPANY 
1040 IVANHOE ROAD . CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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Another Low Main- 

itenance Feature 

JEWELED 3 inn on the Large 
GALVANOMETER < : 

Reservoir Pen 


7" 


al arete"a%e%s 
AAAZAD 


MECHANICAL RELAY —# J 
AUXILIARY MOTOR es 4) ; 
SO 
CALIBRATED CAM 
FRICTION-FREE TRANSMITTER 


In the Cochrane Flow Meter, the Null or tot 

is employed, balancing the unknown quantity by ad 

known quantity of the same kind. A highly sensitive. le 

used to determine the point of balance. A friction-free. transmitt : : ; 

serves as a pilot for an external motor drive. a mot te ff The giant glass pen in the 

Cochrane Flow Meter recorder 

is another of the many features 
designed to minimize the 
amount of attention required 
in the operation of the meter. 8 FL 
The reservoir holds a month’s : 
supply of ink. The point is 





tipped with platinum-iridium,, | M 
for almost indefinite wear. He 
pal 

For other Cochrane features, tio 
see Cochrane Publication 3010. 
A copy will be sent upon request. By te 
COCHRANE CORPORATION 
3123 N. 17th St., Philadelphia 32, Pa. a | 
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COCHRANE FLOW METERS 
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| superiority of FLAMENOL 


INSULATED CABLE 














After seven years in series-lighting 
service, buried directly in the 
ground, this two-conductor, con- 
centric No. 8 Flamenol cable is 


FLAMENOL’S LASTING 


still as good as new, 


PROPERTIES GIVE LONG, ECONOMICAL 


SERVICE UNDER SEVERE OPERATING CONDITIONS 


More than six years before Pearl 
Harbor, an Eastern power com- 
pany made a direct-burial installa- 
tion of Flamenol cable. After seven 
years’ service, part of it was re- 
moved and the insulation was 
tested—with these results: 


Physical Condition: Excellent 


Tig Insulation Resistance: 336 meg- 
“ohms per 1000 ft 


Tensile Strength: 2560 Ib per 
sq in. 


Elongation: 220 per cent 


Many thousands of feet of 
Flamenol have since been installed 
underground for series lighting and 
600-volt power circuits. Tests after 
varied lengths of service show that 
physical and electrical character- 
istics of the insulation remain 
practically unchanged. 


Specially developed for 
severe operating conditions 


Years before any rubber shortage, 
G-E engineers turned to synthetic resins 
for improved cable insulation. Flamenol, 
the first such cable to be utilized com- 
mercially, proved vastly superior to 


rubber-insulated cable for service under 
adverse conditions. 


Today, after years of constant de- 
velopment, Flamenol cable offers a 
wide range of operating advantages: 


FLAME RESISTANCE 


Does not support combustion. 


CORROSION RESISTANCE 


Immune to action of oils, acids, alkalies. 


AGING 


Does not oxidize. Highly resistant to 
sunlight and weathering. 


PHYSICAL PROPERTIES 


Tensile strength, 1500 lb per sq in., 
minimum. Elongation, 100 per cent, 
minimum. 


DIELECTRIC STRENGTH 


720 volts per mil, retained through 
severe operating conditions. 


In addition to these time-proved oper- 
ating advantages, Flamenol cable is 
easy and economical to install and 
maintain. That’s why millions of feet 
of this long-lived cable are used for 
power and lighting circuits in the 
chemical, food, textile, printing, oil, 
mining, steel, automotive, railroad, and 
other industries. For detailed informa- 
tion on uses, constructions, sizes, etc., 
write for Leaflet GEA-2733D. General 
Electric Company, Schenectady, N. Y. 


GENERAL (@ ELECTRIC 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 








1 Exdfas That Insure. «| 
EASY IMSTALLATION,- 
ECONGMAGAL MAINTENANCE 


SMALL DIAMETER saves 
“space, facilitates wiring: 


9 SMOOTH SURFACE as. | 


‘sures easy pulling. 


3, FREE. STRIPPING speeds . | 


splicing, avoids nicking con- 
ductors, oA iY 
DIFFERENT COLORS 4 
* simplify circuit :tracing. a 


5, VARIOUS CONSTRUC- 


TIONS to suit special appli- 
cations. © 


§, SELF-PROTECTING finish 


“eliminates need for conduit. 


], RETAINS ATTRACTIVE- 


NESS makes re-painting un- 
necessary. 
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| , ott CRYSTOLON Srvek 


Norton CRYSTOLON Brick are 





bringing real savings in time and 
money to power plant operators. 
Densely constructed of silicon car- 
bide plus a highly refractory bond 
and fired at high temperatures these 
rugged brick will not spall under 


peak operating conditions. Their 





dense surface resists slag adhesion 
and penetration making clinker re- 
moval a short, easy operation. 
CRYSTOLON Brick are unaffected 
by the corrosive action of coal 


ash slag. 


R-872 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 
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BULLETS AND BOILER TUBES ARE BOTH ESSENTIAL 
in winning this war. There never was a war in which 
power was so vital a factor. To keep boiler tubes up to 
their top limit of power production is the function of Elliott 
tube cleaners. 


There isn’t much time to “baby” tube cleaners these days. 
They have to stand up under pressure. And the new 1300 
Series Elliott Cleaners are doing just that, helped by a 
revolutionary lubrication system that saves bearings and 
increases power, plus the toughness imparted by the latest 
developments in metallurgy and heat treating. 





These cleaners are built “stocky” to get around short 
radius curves, with a strong Elliott universal joint between 
motor and cutter head. When you want to clean tubes fast, 
and cut out tube cleaning delays, use the Elliott 1300 Series 
cleaner. Cutter heads and drills for all needs. 


ELLIOTT COMPANY 


Tube Cleaner Division, SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCTPAEL -ChETES 


LLIOTT 


LAGONDA TYPE 


TUBE CLEANERS 
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BAG EPIC GEA SAE PA MEL ORE oN 


TABLE OF SAVINGS 


Fuel loss of various size steam leaks 
at 100 Ibs. steam pressure 








Orifice Lbs. steam Coal waste Oil waste 
size lost monthly per year per year 
1/2" 835,000 334 tons 53,440 gal. 
3/8" 470,000 188 30,080 
1/4" 210,000 84 13,440 
1/8" 52,500 21 3,360, 
1/16" 13,200 5.3 848 
1/32" 3,400 1.4 224 





The above table is based on evaporation of 
15 Ibs. of water per Ib. of coal, and that 
160 gallons of oil are equivalent to a ton 
of coal. 











OMJHWEHIE 
trapping gets 
results in all 
steam-using 
industries 


The difference in fuel and heating 
time savings between Armstrong 
complete trapping and condensate 
drainage by ordinary methods is 
often enough to pay the cost of Arm- 
strong traps in a short time. 


By complete trapping we mean 
the ability of Armstrong inverted 
bucket traps to eliminate air ... pass 
dirt, sludge and scale ordinarily en- 
countered in steam lines ... prevent 
Steam loss. . . as well as drain con- 
densate automatically as fast as it 
forms, 


819 Maple St, 













ARMSTRONG MACHINE WORKS 


Three Rivers, Mich. 


ann 


FILE We don’t know how this par- 
394 ticular manufacturer hap- 

pened to get in touch with 
the Armstrong distributor in his 
town, but it could have been some- 
thing like this: 


“Hello . .. hello. Can you come 
over? We need your help on a steam 
line modernization job. Our three 
outdoor wood drying kilns don’t 
heat well in cold weather, and the 
unit heaters don’t work properly. 
The steam for the kilns and the 
heating system comes from the 
steam engine, and: even with a back 
pressure of 7 to 10 Ibs. the kilns 
take from 5 to 5% hours to heat 
and at that the temperatures never 
exceed 110° F.” 


The Armstrong distributor found 
that the condensate drainage sys- 


Side inlet-bottom 
outlet trap. 





Side inlet-side 
outlet trap. 





Above: Armstrong bottom in- 
let-top outlet trap with buck- 
et in closed position. 





emMarufacturer gets big return from 
“small investment in Armstrong traps 








tem, which allowed low pressure 
returns to blow direct to a closed 
receiver tank, was inefficient. Fuel 
consumption averaged 460 tons of 
coal a year. The distributor’s survey 
indicated installation of 26 No. 200 
and 211 Armstrong traps, individu- 
ally draining unit heaters and pro- 
viding positive drainage of drying 
kilns and steam engine. 


KILN HEATING TIME CUT !/, 


The results were highly satisfac- 
tory. Back pressure on the steam 
engine dropped to 3 Ibs. and later 
to 2 Ibs. The kilns now required 
only 2 to 2% hours to heat, and a 
temperature of 150° was maintained 
even on the coldest days. Coal con- 
sumption was cut from 460 to 290 
tons a year, representing a saving 
of 37% on fuel alone. 


Valve 


The frictionless leverage system 
and other engineering features of 
Armstrong traps insure freedom from 
wire-drawing of the valve and ori- 
fice, permit holding tight against 
vacuum, and insure long life with 
negligible maintenance. Considering 
their capacity with hot condensate, 
Armstrong traps are very small in 
size and low in cost. The Armstrong 
Trap Book illustrates standard and 
special traps, and contains valuable 
data on trap selection and installa- 
tion. We'll be glad to send you a 


copy. 



















































































One of two duplicate C-E Units responsible for the remarkable record related on the 
opposite page. Capacity — 125,000 tb of steam per hr (maximum continuous). 
Design Pressure — 700 psi. Total Steam Temperature — 750 F. 
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In 1937 a large mid-west automobile company 
installed 2 C-E Pulverized-Fuel-Fired Units in one 
of its plants. These units were designed to produce, 
at maximum continuous rating, 125,000 Ib of 
steam per hr with peak ratings up to 170,000 Ib 
per hr for 4 hours. This they did, with complete 
satisfaction, for more than three years — and then 
came War. 

Rapidly the plant was converted, 100 per cent, 
to war work. More — more of everything — was 
the order of the day, including, of course, 
more steam. How well the C-E Steam Gen- 
erating Units responded is evidenced by 
the fact that they were soon averaging 


170,000 Ib of steam per hr continuously — and at 
a monthly efficiency of 84 per cent. 

Continuously has added significance for not only 
had peak rating become continuous rating but 
the availability of these units has been better than 
98 per cent for the past 3 years — less than 2 per 
cent forced outage. 

Thus the extra values in C-E design and con- 
struction are demonstrated again. Such perform- 
ance repeated in many war plants has established 
the ability of C-E equipment to meet every demand 

with consistent dependability. You can 
assure this quality of performance for your 
peace time steam needs — Specify C-E. 


A-772 


(COMBUSTION S ENGINEBRING 


200 MADISON AVENUE, 
Canadian Associates: COMBUSTION ENGINEERING CORPORATION LiMiTED ¢ Montreal « Toronto * Winnipeg ¢ Facathn 


NEW YORK 16, 
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All the world knows the tremendous strides made by the 





Petroleum Industry since Pearl Harbor. Today this far reach- 
ing industry is playing a doubly important role in the produc- 
tion of high octane gasolines, lubricants, and other petroleum 
products . .. as well as in the fields of synthetic rubber and 
high explosives. 

In these activities, American Blower has developed, espe- 
cially for the Petroleum Industry, a variety of Elevated Tem- 
perature Fans for handling red hot gases. 


At every step of oil production and refining, from the drill- 


ing of oil.to the great Public Utilities which furnish the electric 
energy to the finished product, American Blow- 

er mechanical draft fans, blowers, and Fluid 

Drives are dependably performing important 

tasks. 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO : 
American Blower High Temperature Fan specia 


ivisi ol \ nd i ci IN . . . 7 

Division of Amertcan Rapiator & Standard Sanitary corporation designe dé ber circulating hot gases in the masa 
For excellence H 

in production, ture of Butadiene. 









bas 


yam 






Stainless Steel American 
Blower Fans with insulation 
enclosed in an outer jacket, 


Elevated Temperature 
Blower for process work 
in the production of 


Toluene high explosive. used in the manufacture of 


High Octane Gasoline. 














ETROLEUM INDUSTRY 











apm 











The wheel of an_American Blower Heavy Duty Sirocco Elevated Temperature Fan constructed for maximum 
volumetric and power efficiency; also for minimum distortion and internal stress. Reliable wrought stainless 
steel shapes are used in the more highly stressed parts to provide maximum life against metal creep. This 
is the paramount criterion in the design of these red hot operating parts. 





ACTION AND REACTION MUST BE EQUAL AND OPPOSITE 








FORCE BALAN’ 
PRINCIPLE OF MEASUREMENT AND ¢ 


é on of the Force 
jopments in the applicati se 
Recent develop ge seus 


esti 
- Balance principle offer some inter 


yromatic re 
possibilities for the auto at . aad 
ement of fow — pressure — liqu : 
measurement ) 


e in your plant. Write 


gulation and 


‘us for details. 
temperatur 





8 oe ue ETERS CO: 
pile er Mass 47, Illinois 


REPU | 
: 2240 Diversey Pkwy: 


« 





The Smoot Engineering Corp., now a part of the 
Republic Flow Meters Co., were early pioneers in the 
application of the Force Balance principle to auto- 
matic mefering and control equipment. The first Smoot 
regulators built in 1914 incorporated the Force Bal- 
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ance principle as have all Smoot (now Republic) regu- 
lators since that time. It is the recent development 
in the application of this old principle that are 
establishing new standards of accuracy and 
sensitivity in the field of measurement and control. 
March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





8 Years of C.H. Wheeler Conoensers 
01° Racers: | KEEP PACE WITH IMPROVEMENTS 





DENSER with which the — 
j air pumps were used is 
— si ila IN TU KB! ‘ FE DESIG ie 


As the Steam Turbine was devel- 
oped for higher vacuum, C. H. Wheeler 
Condensers followed the same trend. 





tures corresponding to vacuum. 














| Za 
Reaecbds Condenssietemperstares 1944 





AP Sees poner bacon NOW -— Additional steam lanes give deeper 


and hotter condensate—shown 


ia li blish that time. : ° 
pee ee penetration for the entering steam! 


ya 


Mi | [| [| 

















Resalt: This produced conden- 
sate temperature corre- 
sponding to temperature of vacuum 


and the oxygen content was less than 
0.03 cc per litre. 











192 FURTHER IMPROVEMENT: More 
open area for enteri 


P steam— 
illustrated in literature published at 
that time. 











9¢ ¢ evident from the illustrations that the 
C. H. Wheeler Manufacturing Company has pio- 
neered the development of this highly efficient 
Dual Bank Condenser. 


PRODUCTS: Surface Condensers « Steam Jct Ejectors e Cooling Towers e Deck Machinery 


f.H. WHEELER MANUFACTURING CO. 
= ST. and LEHIGH AVE., PHILADELPHIA, PA. of Phe 0, ] Ve he 


i 














Result: Less pressure drop. 
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WYSTRUMENT CAFACITY IN PERCENT 
30 40 50 60 70 


Here is visual proof of the efficiency of Simplex MO Meters taken from 


7ve OVERALL ACCURACY 





of the SIMPLEX ad METER 


AS SHOWN BY WEIGHED 
WATER and VOLUMETRIC TESTS 


The matter of final concern to the user of a 

flow rate meter is the overall efficiency of the instru- 
ment — whether its purpose is to indicate, record, or 
totalize the flow. 
The efficiency of sixteen Simplex MO Meters when 
tested in place by weighing scales and checked by the 
volume of standpipes is here illustrated. The data was 
taken at random from routine records of wide-range 
tests conducted by the laboratory of Simplex Valve & 
Meter Co. These accuracies speak for themselves. 


In addition to its inherent accuracy, the Simplex MO 
Meter operates on a simple trouble-free principle which 
assures extreme sensitivity over the entire meter range. 
An applied differential head of 14 inch of water or less 
is sufficient to cause functional operation of this instrument. Any 
change in the rate of flow through a primary device is instantane- 
ously and accurately recorded on the Simplex Meter Chart. 
In the unique totalizer design, a frictionless vertical move- 
ment of the assembly occurs with flow changes. Constant 
speed revolution of a friction disc through the variable 
horizontal speed of a traction roller integrates the rate 
of flow. The result is highly dependable, accurate totaliza- 
tion of flows over the entire range of the instrument. 


Investigate the exceptional values of the Simplex MO Meter. 
Write today for Bulletin 300. 


SIMPLEX VALVE & METER CO. 
6783 UPLAND STREET, PHILA. 42, PA. 








An error curve showing totalizer rate in percent of capacity against oe) 


actual weighed water. 


TOTALIZER FATE IN PERCENT OF CAPACITY 
30 40 50 60 70 
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Another of the outstanding fea- 
tures that Springfield has pio- 
neered in water-tube boiler design 
is the use of electric-furnace cast 
steel for boiler, water wall, super- 
heater and economizer headers 
—which gives Springfield boilers 
a much broader field of applica- 
tion than ordinary sectional head- 
er designs. 

Flexibility in design is secured 
at nominal cost by modifying pat- 
terns to meet desired conditions, 
and uniform strength is secured 
throughout the entire header struc- 
ture by increasing casting thick- 
ness or incorporating reinforcing 
ribs as required. The. casting 
process also makes possible a 
wide variety of header designs 
to assure correct design for each 
boiler application. 

This electric furnace cast steel 
complies with all construction 
code requirements. Chemical an- 
alysis and physical properties are 














under careful control and are care- 
fully checked by laboratory tests 
on each heat. All castings are 
fully annealed. Carbon steel used 
for most Springfield boilers under 
600 lbs. working pressure tests 
72,000 lbs. per sq. in. minimum 
tensile strength. For higher pres- 
sures, alloy steel is used that 
ranges from 85,000 to 105,000 lbs. 
tensile strength. 

Other advantages: Tougher met- 
al in headers to resist tube rolling 
and to form tighter and stronger 
rolled connections. The tensile 


strength and yield point of Spring- 
field electric steel is 25% greater 
than the usual forged or wrought 


steel. No seams or crevices are 
present to provide starting points 
for caustic embrittlement or cor- 
rosion, and the cast surfaces are 
corrosion resistant. Pitting or cor- 
rosion has never been reported 
in Springfield headers. 

Springfield sectional header 
boilers are worthy of serious con- 
sideration on any modern boiler 
project. 


SPRINGFIELD BOILER COMPANY 


1951 E. Capitol Avenue 


= Springfield, Illinois 


SPRINGFIELD | 


MODERN STEAM GENERATING UNITS 











TIDE WATER 
DEFINITION: For practical 


purposes, the color of an oil is ex- 
pressed as a “number” which is 
determined by matching the light 
transmitted through a pre-deter- 
mined depth of oil with that same 
light transmitted through numbered 
and standardized glasses or disks. 


EXPLANATION OF TESTS 
USED: The American Society for 
Testing Materials have selected 
two instruments for determining 
the color of petroleum products. 
These instruments are: 
(1) The Saybolt Chromometer for making 
color determinations on the lighter oils. 
(2) The Union Colorimeter for determining 
color on the ‘‘pale-straw’' and darker 
products. 


THE SAYBOLT CHROMOMETER con- 
sists of two vertical glass tubes. 
One of these tubes is of plain glass, 

- open at both ends with provision for 

holding one or two colored glasses 
or disks at the lower end. The other 
tube is closed at the lower end with 

a colorless plate and is provided 
with a drain cock. This tube is grad- 
uated. A mirror reflects light through 
the oil and the tubes into an optical 
prism-eye piece for matching the 
light passing through the oil with 
the light passing through the disks. 
The color scale for light oils varies 
from minus 16 to plus 30. 


THE UNION COLORIMETER: In the 


Union Colorimeter the N.P. A. or 
_ A.S.T.M. color of the oil is ob- 


tained by matching one of a series © 


of fixed color standards against a 
sample of oil. The comparison is 
observed through a circular aper- 


LUBRICANIA 


ture at the end of a long rectangu- 
lar box. The color standards are 
mounted at one end of the box ina © 
vertical magazine which may be 
moved up and down by means of 
a knurled hand knob operating a 
ratchet and. gear. 

The method used for matching 
colors on both the Saybolt Chro- 
mometer and the Union Colorimeter 
follow a carefully prescribed pro- 
cedure outlined under A.S. T.M. 
Designations D156-38 and D155-39T 
respectively. 


SIGNIFICANCE: Coiorisof 


importance in the case of certain 
light petroleum fractions, particu- 
larly products used in dry cleaning 
_or in the textile industry, where 
the use of colored products might 
discolor the fabric being treated. 
The chief significance of color as 
applied to the darker oils is in 
the fact that it is a generally ac- 
cepted index of the uniformity of 
a given grade or brand. In these 
oils, color cannot in 

any way be related 

to the “performance 
characteristics” of the 

oil as a lubricant. 


COLOR OF COLOR OF 
GLASS DISCS OIL 


War needs make it ex- 
tremely important that all 
turned 


empty drums 
immediately. 


SCIENTIFICALLY ENGINEERED 
FOR EVERY INDUSTRIAL USE 


be re’ 








TYCOL 
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This is the 8th of a series of informative messages 
concerning the meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 


All Tycol oils and greases are subject to ment. It is the combination of the un- 
rigid tests to control the uniform quality | varying high quality of Tycol products 
of manufacturing. They are manufac- nd the scope of the line that makes 
tured in a comprehensive line so as to possible the unexcelled performance of 
meet every specific operating require- § Tycol lubricants for Industry. 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL « Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


(NDUSTRIAL LUBRICANTS 
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RIGID INSPECTION 
vs 


AND TESTING — 
juaw® 


Axial section of 


the pump 


The highest quality of engineering design and 
of workmanship has always been the ideal of 
the De Laval Steam Turbine Company. High 
grade machines can be produced only by care 
in selecting and purchasing materials and by 
the use of specialized equipment, including 
precision tools, gages, jigs and measuring 
devices, followed by limit-gage inspection of 
finished surfaces and by thoroual testing of 
completed units. 


The testing here shown of a two-stage 
De Laval Pump is typical of the routine testing 


is driven by a calibrated motor and acc 


_readings are made of speed, pressure, delivery : 
_and power consumption over the working range. — 
The unit is then dismantled and all working 


surfaces are again inspected and checked. In 
some cases a forsion meter is used for deter- 
mining input. 


A similar procedure is followed with De ‘Laval 
steam turbines, helical and worm gears, centrif- 
ugal compressors, and rotary displacement 
oil pumps. 


The testing equipment includes suitable gages 
and meters for measuring power and fluids of 
all kinds and at various pressures and temper- 
atures, also plant for generating steam at high - 
pressure and temperature and for producing 
high vacuum. 


Steen Turbine Cn 


TRENTON, Ned. 


MANUFACTURERS OF TURBINES STEAM, HYDRAULIC; PUMPS CENTRIFUGAL, CLOGLESS, 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED-FLOW, PROPELLER; PRIMING SYSTEMS ; 
CENTRIFUGAL BLOWERS and COMPRESSORS; GEARS WORM, HELICAL; and FLEXIBLE COUPLINGS 
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Getting the RIGHT Material tothe RIGHT Place atthe RIGHT Time! 


@ In the army the supply lines are ships, trains, trucks and planes. In industry, they 
are conveyors and elevators, engineered into efficient material handling systems. 


The development of such systems is a job at which Stephens-Adamson has 
specialized for 42 years. This broad design and manufacturing experience is at 
your service now—to help you secure a system that will assure fast, safe and 
economical conveying and elevating of any kind of bulk materials. For the 
solution to your present or anticipated material handling problems, call on S-A 


Va 
STEPHENS-ADAMSON 


515 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO LOS ANGELES, CALIF. * BELLEVILLE, ONT. 


Desiguers aud WManupacturers of pO “/yper of 
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MESS i oogi 
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Here’s a Warren Pump fo think about 


WHEN YOU THINK ABOUT THE FUTURE 














This Warren Centrifugal Pump is 
being made for commercial pur- 
poses in limited quantities, now 


Warren Two Stage Volute Centrifugal Pumps 
have been carrying their share of the load in 
the war effort because of their unusual stamina, 
low maintenance cost and reserve capacity. 
They are well worth considering now for post- 
war work. 


One of the design features concerning these 
Warren Pumps which has a direct bearing on 
their low maintenance cost is the fact that they 
are hydraulically balanced. Stages are arranged 
so that one stuffing box is under suction pres- 
sure and the other is subject to only the first 
stage pressure. A separate interstage loop per- 
mits efficient connection between the two stages. 





Albert, high! eos Other features include, liberal clearances 
e and Smoll Te ovd © g, also, o8 between impeller and case rings... extra-heavy 
ats ; shafts .'. . over-size bearings . . . carefully pro- 
portioned liquid passages. Write for Bulletin 229. 


Meet Archie — 
Worren En a - 
1 years °°, 
tot ies oes 
Warren my- 


NS 
UMP CO., INC. 


WARREN, MASSACHUSETTS 
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All found their answer in 


ji 
a 


Knit metal mesh has provided the answer to a lot 
of tough problems. Perhaps it’s the answer to one 
of your problems, too. 


The special linked loop design assures flexibility, 
high resistance to breakage, and bias strength. 


The fabric holds together even when made of very 
fine wire (.0045” diameter) and with as few as 4 or 
5 openings to the inch. It can be compressed lightly 
for air, liquid or gas filters...tightly for gaskets. 


In applications requiring extra strength, tough- 
ness, resistance to high temperatures, corrosion 
resistance, and other specialized properties, INCO 
Nickel Alloys are used. 


Thus, Inconel knit mesh is used for airplane ex- 
haust manifold gaskets that must retain flexible 
strength at 1500° F., and for capillary wicks in air- 
plane cabin heating units. Pure Nickel is used in a 
design that prevents sagging of fine mesh electronic 
tube grids. 


Rustless, corrosion-resistant knit Monel pads are 
used to filter grit and scale from locomotive feed- 
water before it is pumped back into the boiler. The 
Monel mesh made from .006” wire, permits free 
flow of the water as there is 96% free space... 
15,000 square inches of filtering area in a 14” x 20” 
pad. The pads are readily cleaned every four or five 
weeks in Oakite and Soda Ash Solution. 


For further information, write direct to Metal 
Textile Corporation, Orange, N. J., makers of knit 
metal mesh, or to: The International Nickel Com- 
pany, Inc., 67 Wall Street, New York 5, N. Y. 


MONEL eK” MONEL e“S’”” MONEL ¢ “R” MONEL e “KR” MONEL e INCONEL e“Z” NICKEL « NICKEL ¢ Sheet... Strip... Rod... Tubing ... Wire...Castings 
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The location of connec- 
tions is one instance of 
the convenience and 
simplicity of the G-R 
Type R Bentube Evapo- 
rator... note that steam 
head, steam connec- 
tion, and drain connec- 


tube sheet with tube 
bundle gives full end 
access to shell interior 
... wheels under cover 
assist withdrawal of 
tube bundle. 


G-RBentube Evaporator 


tions are all external to the shell. effectiveness ... wherever pure water 


Other instances... no bolted joints or is required from any source of raw 
piping within the shell...forwardtube | water supply ... has been proven in 
sheet serves as removable more than 3000 stationary 

shell cover... withdrawal of and marine installations. 


THE GRISCOM-RUSSELL CO. ¢ 285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
Pioneers in Heat Transfer Anparalus 
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® In the manufacture of Talon’s Electric 
Welded Steel Tubing, coiled, flat stock 
feeds continuously through forming rolls 
which shape the strip into a round. Then 
the butted edges pass under the electric 
resistance welding unit to form a con- 
tinuous tube wall. 

Careful selection of strip assures cor- 
rect wall thickness, concentricity, and ac- 
curate size in the finished tubing. Talon 
checks each coil for accuracy of gauge 
and width and condition of surface. The 
analysis, hardness, and microstructure 
of the steel are also checked at regular 


intervals. That is why Talon’s Tubing 
will meet the requirements of your par- 
ticular application. Your inquiries will 
receive immediate and careful attention. 


Talon’s Tubing is equal to the tough jobs for which it is 
used. It is dependable in our ocean-going vessels where 
long tie-ups for tube replacements must be avoided as 
much as possible. And remember, Talon’s rigid inspec- 
tion assures this long tube life and less maintenance. 





TALON . . INC. 


STEEL TUBE DIVISION OIL CITY, PENNA. 


Now Ready... 


A Bigger Plant 


A Bigger Rese 


AMERICA‘S 


56 


OLDEST 


BUILDER 


All discussion of post-war planning makes one 
fact sharply clear. The world-wide call for Diesel 
power after hostilities cease will be tremendous 
-—for new enterprises, for rebuilding and be- 
cause of obsolescence. 


The Busch-Sulzer organization will be well 
equipped to play its part in the world rebuilding 
program. Since America entered the war our 
facilities have been greatly expanded and, within 
the last 18 months, our trained personnel has 
been increased by 50 percent. 


At present we are working ’round the clock on 
Navy ammunition hoists, Diesel engines for 
minesweepers, net tenders, ocean-going tugs, 
U. S. Maritime Commission ocean-going cargo 
ships and smaller vessels and stationary engines 
for high priorities only. 

When the war is won, work can begin at once 
upon peacetime projects without long delays for 
retooling or training. Busch-Sulzer Diesel ‘en- 
gines, in unit sizes from 450 BHP upwards, offer 
a wide range of speeds for different classes of 
service or drive. They are noted for 

their low fuel consumption, reliabil- 

ity and long life. 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY 


SAINT LOUIS 


OF DIESEL ENGINES 
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DEGASIFICATION 
OF WATER 


HE removal of gases such as 
oxygen, carbon dioxide, hydro- 
gen sulphide and ammonia, has been 
necessary in order to prevent deterio- 
ration of piping and auxiliary equip- 
ment in power plants, as well as in 
industrial processes. In addition to 
this, many processes require the com- ple 
plete removal of oxygen and carbon BOILER FEED WATER 
Pe dioxide for most effective operation. (Atemizing Trp) 
BOILER FEED WATER Cochrane Corporation has supplied. 
(Tray Taos degasification units of all types to 
serve the demands of industry and 
removal of all of these gases. Equip- 
ment for removal of oxygen and car- 
bon dioxide from process water at 
temperatures as low as 34° has been 
supplied for capacities well over 
90,000 GPM. 

For the boiler plant, deaerators are 
available in either the tray or atomiz- 
ing type for removing oxygen and 
carbon dioxide. Where carbon dioxide 
is to be removed from process water ft. = = 
alone this can be done under atmos- HYDROGEN SULPHIDE 
pheric pressure by the use of a ao 
Cochrane decarbonator. 

All of these devices and their appli- 
cations are illustrated and described 
in Cochrane’s new publication “DE- 

GASIFICATION OF WATER.” 








AMMONIA 
DEGASIFIER 


COCHRANE CORPORATION 
3123 N. 17th STREET [ggg PHILADELPHIA 32, PA. 

















SOFTENERS » DEAERATING SOFTENERS + DEAERATORS - METERS + STEAM SPECIALTIES 
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MEANS POWER WHEN IT’S NEEDED 





EARINGS of turbines and Diesel engines, working long hours 
under full load, need all the protection that high-grade lubricants Bowls of the De Laval 
can give. But even the best oil cannot give this protection unless it is Oil Purifiers are of the 
continuously kept free from all the various types of impurities with constant efficiency” type 


which oils inevitably become contaminated in service. <sthe Wrgrec: OF purification 
is not affected by the re- 


The De Laval Oil Purifier keeps oil clean — continuously and un- moved sediment, which ac- 
failingly — instantaneously removing by centrifugal force the various cumulates outside of the 
materials that cause oil to lose its lubricating ability. Thus, De Laval zone of separation. 
purification enables oil to provide a maximum of protection to moving 
parts and permits the oil to be safely used over long periods. 

There is a De Laval Oil Purifier and system for every size and 
type of prime mover. In writing for further details please state your 
particular problem. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York,6 427 Randolph St., Chicago, 6 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco, 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


OIL as 
DeLaval PURIFIERS *# 
"FOR LUBRICATING AND FUEL 011 | 
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ie pressures, with resulting economies, are very 
much in the post-wor picture for power plant heat 
exchan ent. In line with this trend to higher. 


pressures. ducing Feed Water Heaters 
and Boile n Heat Exchangers for operat 
ing P pounds pet square inch. 

Lummus (patented) 


Multilo high pres 
sure design 


Write for data on 


Heaters and Boiler Blowd 





plant 


$e Surface Co 

* Steam Jet Air’ 

* Bleeder Heaters 

x Boiler Blowdow® He 
® Evaporators 

« Fuel Oil Heaters 

* Lubricating Oil Coolers 





420 LEXINGTON AVE., NEW yOoRK 17, N.Y. 
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{ PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES ] 


ow to make SHAFTS 
Last Lon Pers. 


HERE YOU HAVE an Allis-Chalmers 

“Electrifugal” Pump . . . shaft and - 
rotor pictured at left .. . you don’t have an 
alignment problem—because both impeller 
and rotor are mounted on one shaft. 


However, many pumps in use today are 
coupled to a separate motor, and how well 
the two are aligned has a lot to do with 
how long the shaft lasts . . . and the pump 
and coupling too . . . because misalignment 
starts all three fighting each other! 


Here are a few tips which will help you 
get longer life out of pump shafts: 


> See that pump and motor coupling flanges 
- are parallel . . . both vertically and axially 
. .and that they are kept that way! 


The Allis-Chalmers 
“Electrifugal’’ Pump 
is a unit-designed 
pump .. . with both 
impeller and motor 
mounted on one shaft 


and in one frame... 


The next time you 
need new pumps. . . 
look into the extra 
efficiency, ruggedness 
and long life of Allis- 
Chalmers centrifugal 
pumps .. . the ‘'Elec- 
trifugal” . . . and all 


>If misalignment recurs frequently, check 
foundations, piping, bolted connections. 


> In the case of boiler feed or other pumps 
which reach high operating temperatures, 
be sure that alignment of motor and pump 
is checked after both have been operating. 
Otherwise they might develop misalignment 
from unequal expansion. 


» If you haven’t done so already, send for 


types for every purpose, 
your free copy of “Handbook for Wartime 


Care of Centrifugal Pumps”. Contains xo 
advertising. ALLIs‘CHALMERS Mrc. Co., 
‘MILWAUKEE 1, WISCONSIN. A 1707 


Tune in t Boston se Blue Network, every Saturday at & 130 pm, E W qT. 


~ ALLIS- CHALMERS PUMPS | 
sme ee 
Pyy’ 


pumps shown atright.Ca- ~~ is TN 


pacities from 10 to 150,000 Y 


gpm—heads to 2500 Ibs. Single Double ; Open Axial Flow 
Suction Suction Multi-Stage Impeller . (Propeller) 
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Cooling Tower DOs and DONTs 


COLD-WEA THER OPERATION 


weather operation can he had with modern cooling towers by proper 


Trouble-free cold- 
tures within the towel. Water 


control and maintenance of air an 
temperatures in all types of towers can be regulated by (4) utilizing only 4 portion of the 
tower, (4) by-passing some of the water, of (¢) simply throttling the quantity: 


Air flow, which affects internal ait temperatures, 
is difficult fo control in natural draft towers but 
is_relatively simple with mechanical draft, 
particularly if fans have 2-speed motors. 


To maintain required temperatures, any of these 


FAN ON FAN ON ‘ P 
LOW methods, of 4 combination, may e used: 





SPEED 
oi ae | , Circulate all the water CL portion 
of the towel, shutting down the remainder 


FAN_OFF | FANOFF completely: 
| WATER | WATER 
zs OFF OFF 


| PARTIAL GPM ys circulate all the water over the entire 
- waTeR MAY BE BYPASSED tower with all fans idle or any combination with 
ro TOWER BASIN OF fans at high speed, low speed oF idle. 


3. By-pass some of the water and shut 
down some sections of the towel completely: 





4, By-pass some of the water and circulate 
MANY OTHER EQUALLY GOOD COMBINATIONS the rest either over the entire tower oF only 


EXIST FOR CONTROL OF TEMPERATURES : : : 
THROUGH CONTROL OF AiR AND WATER FLOW some sections of it, with fans variously set at 
full speed, [ow speed oF idle. 


d operating practice can avoid 


Except in the case 
a troubles. But should ice have to be removed, thaw it by raising air-and-water 


temperatures, preferably in one section at 4 time. (f done with hot water or a steam hose, 
start at top and work down. Induced draft towers can he de-iced bY leaving water run and 


(a) reversing fan rotation if motor and drive permit, oF (b) stopping each fan and covering it. 


DOYOT. a that F PRAT At Fieae 
Y on heise ed in developing and $5SSRRRRRRA 
Us a — the induced draft tower “2 NO WATERCAN 

gely because of its all-around operat- = SPLASH ON FAN IN 


THIS LOCATION AND 
HOT AIR RISING 
THROUGH IT PREVENTS 
ICE FORMATION EVEN 
WHEN FAN IS IDLE 


in 

ee Cold-weather features 
: le: 1. Effective performance by 
atural draft, with fans idle. 2. Only Aot 


air passes through A 
arse gh fans, keeping them 


MAMA 


ANAASS SAAS 





rn 
HE MARLEY COMPANY. INC. - KANSAS CITY - KANSAS 
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—— up with the “tomato season” is a big job for men and 
equipment—for a ripe tomato can’t wait, 


Here at the Francis C. Stokes Co., cannery at Vincentown, N. J., 
four 1000 gal. cookers present a really difficult trapping problem. 


However, a single little 2 inch Yarway Trap on the 2 inch double 
heating coils of each unit keeps lines free of condensate, and per- 
mits bringing the temperature of 800 gallons of juice from 70° to 
210° in seven minutes. These traps have been in service 4 seasons, 


giving uninterrupted performance—having replaced other traps un- 
suitable for this continuous cooking work. 

What are your trapping problems? Install a Yarway Impulse Trap 
or two and let them prove their merits. See how its small size saves 
space. How its light weight and straight through piping ing make instal- 
lation easy. How its only one moving part, and its rugged bar-stock 
construction, cut amen’ costs. — too, there is no need to 


A nearby Mill Supply Dealer handles Yarway Traps and will be 
glad to serve you. Or write for Catalog T-1738. 


‘ 


YARNALL-WARING COMPANY, 114 Mermaid Ave., Phila. 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 





WHAT LEADERS 


SAY 





New Materials and Future Designs 


A® oF us like 
to try to peer 
into the future and 
with your indus- 
try it is particu- 
larly essential to 
do so, because 
your investments 
and planning must 
be done on a 20 
to 25-yr basis, in 
contrast to indus- 
tries like chem- 
icals where they 
know a process is 
likely to be outmoded in 3 to 5 yr. 

Electrical manufacturers use a 
wider range of materials and demand 

‘more from these materials than any 
other manufacturing industry. My 
company’s material list which is prob- 
ably quite typical, covers some 8000 
to 10,000 different types of materials 
obtained from all parts of the world. 
This almost necessitated our becoming 
military experts at the time Japan was 
making her rapid push to the South. 
We had to plan on the basis that most 
of our supplies of tin, mica and shellac 
were likely to be lost, and we set out 
to develop new materials to take their 
places. 

Fortunately, we did not finally lose 
our mica and shellac supplies except 
for shipping difficulties, and it was pos- 
sible to curtail tin requirements to stay 
within remaining supply sources. Such 
good results were obtained from the 
strenuous efforts put forth during the 
emergency that I sometimes feel we 
should find some way in normal peace 
times to create an artificial emergency 
to stimulate thinking towards new ma- 
terials and radically new methods of 
approach, 

As more and more synthetic mate- 
rials are used, manufacturing prob- 
lems naturally should be expected to 
become simpler, and would, except for 
oné factor—we properly demand more 
service from these new materials, 
which means holding them to exceed- 
ingly close control limits. The trend 
is toward manufacturing — operations, 
and instead of being controlled by the 
old-type foremen, these operations will 
be controlled by Ph.D.’s working mass 
spectrometers. Maybe this.is extreme, 
for ordinary folks seem to quickly 
grasp the operation of such new tools 
and our military services are creating 
a vast reservoir for the future of men 
trained in handling the new military 
devices. 

The use of a mass spectrometer for 
controlling the quality of materials is 
not as far-fetched as it may seem. 
At first thought, this may seem like a 
scientist’s laboratory plaything, but it 
will have an important part in the 
manufacture of some of the new syn- 
thetic rubbers and high test gasolines, 
because results are obtained instantly 
in contrast with the hours taken by the 
conventional methods of chemical 
analysis. With modern plants operat- 
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ing on the continuous flow plan, thou- 
sands of tons of improper products 
could be made before any off-color 
product was detected by the older 
methods. We may reasonably expect 
that the introduction of the mass spec- 
trometer to closely control other types 
of manufacturing processes will in the 
future give us new and more effective 
materials. It could undoubtedly be 
adopted for checking combustion in 
your plants, but the expense as against 
present methods is hardly warranted. 

The expansion of our airplane in- 
dustry has emphasized the possibilities 
inherent in the use of light-weight ma- 
terials and construction. This influ- 
ence is bound to be reflected in our 
ordinary products and we may look 
forward to what might be called a 
“light weight age.” This may influence 
the design of everything, from beds, 
which are now too heavy for the house- 
wife to lift up when straightening the 
carpet, to turbine generators. 

Much has already been done in the 
direction of reducing weight, and I 
have been greatly impressed by the 
results obtained from a newly-devel- 
oped material, high-permeability  sili- 
con iron known as Hipersil. 

The new iron, because its grains 
oriented in a longitudinal direction, can 
carry up to one-third more flux than 
conventional, random-oriented iron. 
This has made much smaller and 
lighter transformers possible. 

All this sounds fine when one lis- 
tens to the presentation of a purely 
technical paper on the subject, but back 
of the initial production and reduction 
to practice of an entirely new material 
like this, are problems like changing 
over a factory to new methods of 
making transformers. Along with 
that, the high cost of the new material 
had to be accepted. with the expecta- 
tion that the steel-making methods 
which were also involved could, by 
volume production of the new iron, 
bring costs to acceptable figures. To 
bring these things about, large financial 
risks have to be taken and that is nec- 
essary every time a new material is 


going to be introduced ona large scale. 
Otherwise, the vicious circle of low 
volume equals high costs, results in a 
stalemate. 

In the effective use of materials, we 
have much to learn from the aircraft 
industries. Their methods of design 
and requirements are so radically dif- 
ferent from ours, that we cannot, of 
course, fully adopt their practices. For 
example, our equipment is generally. so 
expensive that it has to work right, or 
perhaps I had better say, before this 
group, close to right on the first de- 
sign attempt. The aircraft people deal 
with smaller parts and they expect to 
make ten or fifteen design attempts be- 
fore they arrive at an optimum com- 
bination that will just fall apart all 
over, like the Deacon’s “Wonderful 
One-Hoss Shay”, at the end of the 
allotted life, usually 1000 or 2000 hr. 

The increasing use of rather large 
quantities of power at high frequency 
in industry is making it necessary to 
depart from communication practices 
and build vacuum tubes and associated 
equipment that are much more rugged 
and reliable than were needed for their 


_original setvice in the communication 


field. To produce rugged tubes, a new 
alloy commercially called Kovar was 
developed that had the same expansion 
properties as the glass used in tubes. 
Here is a seal of moderate size and 
rugged enough to withstand severe 
blows. A material development of this 
kind is an important step toward mak- 
ing vacuum tubes adequate for indus- 
trial purposes, and as acceptance be- 
comes wider, power companies will un- 
doubtedly have to have men on your 
nower sales staff who can promote new 
loads of this type on your systems. 

Metals that will withstand high 
temperatures -without corroding or 
flowing like molasses under the influ- 
ence of stress, are going to become of 
increasing importance to us as time 
goes on. The other night I looked 
over my college text books, that do 
not date back too far, and 730 F was 
given as the ton temperature for tur- 
bine blading. Today we are thinking 
of 1500 F for gas turbine. 





R. C. Bergvall, assistant to the vice-president in charge of engineering, West- 
inghouse Electric & Mfg. Co., was born in Stephenson, Mich., in 1897. He 
first joined Westinghouse as a member of the Graduate Student Course 
after graduating from the University of Michigan in 1921. He was trans- 
ferred to the general engineering department the next year. He became 
manager of engineering at the Philadelphia office in 1935. In 1938 he went 
to East Pittsburgh as assistant to the manager of engineering and the follow- 
ing year was appointed to his present position. In 1942, Mr. Bergvall was 
awarded the Westinghouse Order of Merit for distinguished service. He 
was cited for his broad knowledge of the design, application and performance 
characteristics of Westinghouse apparatus; for his understanding of the en- 
gineering problems and requirements of the various divisions of the company, 
and for his ability to coordinate and guide engineering efforts and activities 
to the best overall interest of the company. The comments presented here 
are taken from a recent address before a meeting of the AIEE at Roanoke, Va. 
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WOMAN'S) HANDICRAFT 


HATEVER arguments may have been advanced in the past for main- 

taining that woman's place was in the home, incompetence in the 
office or factory, cannot be one of them today. Somehow, the light and 
shadow pattern of this picture makes us think of a piece of Irish lace but it 
is a long way from a piece of Irish lace to the stators of heavy-duty electric 
motors such as those shown here. Yet, as far as the women are concerned 
they seem quite as adept in their work on one as on the other. Julia Hickey 
(foreground) and Mary Cherpko, shown here, are two of many hundreds of 
women doing work of this kind today. They are taping the leads of two large 
Westinghouse motors being built by Westinghouse for the Navy. Almost a 
fifth of a mile of tape must be wound by hand fo insulate the copper con- 
ductors of these machines. While a great many more women are employed 
in factories because of the war, work of this kind is not so new as many may 
be inclined to think. Long before the war, hundreds of women were em- 
ployed by electrical manufacturers for work of this type, not always on 
machines as large as those shown above but of the same general nature 
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WITH THE EDITORS 


@ SICK POWER PLANTS — From 
one end of this great country of ours 
clear to the other, field representatives 
of Power PLANT ENGINEERING are told 
by power plant operators of undesir- 
able conditions in their plants. In too 
many of these plants a starvation pol- 
icy was adopted during the early ’30’s 
which has been continued through bet- 
ter days, when plants could have been 
modernized, into the present, when 
only the barest necessities are available 
for repairs or replacement. 

This policy has taken its toll from 
equipment to the point that in some 
plants “cannibalism” was quite com- 
mon practice until increased loads com- 
pelled putting equipment which had 
previously been scheduled for the dis- 
card back into service. Then came the 
mad scramble for new equipment or 
parts with only a fraction of the de- 
mand available. 

So today sick power plants are 
prevalent except among the utilities. 
The various units of equipment need 
thorough overhauling. That seems to 
be the general complaint but there are 
complications and details some of 
which are war-born but too many have 
come as a result of shortsighted poli- 
cies long practiced by some managers 
who are not engineers and have little 
appreciation of the difficulties that can 
be encountered as a result of such 
details as the choice of inferior grade 
of supplies like lubricating oil, packing 
for various purposes, water treatment 


chemicals, bearing metals. Nor do they . 


have full appreciation of the exacti- 
tude required of workmen in the mak- 
ing of repairs on machines where, in 
some instances, success or failure de- 
pends upon measurements as fine as 
one thousandth part of an inch. 

@ COMMON COMPLAINTS—One 
engineer complains that motors are his 
particular headache. He has fifty under 
his care and these are overloaded and 
with exacting speed demands his con- 
trols function poorly, commutators and 
slip-rings pit rapidly, bearings heat and 
wear rapidly, insulation’ deteriorates— 
the danger of a breakdown is continu- 
ously imminent. The foresight to pro- 
vide larger or more motors would have 
prevented the troubles from that source 
today. 

Everywhere you see a steam plant 
you will find water treatment needs 
constant watching. When water is 
properly treated clean boilers prevail 
but no end of trouble results when the 
treatment fails by a few parts per mil- 
lion to keep impurities at the optimum. 

Valve failures, boiler tube failures 
due to pitting, combustion difficulties 
due to variations in fuels, failure of 
pumps due to packing or destructive 
vibration, slime in condensers and other 
cooling equipment, trash in circulating 
water, worn parts on compressors, pul- 
verizers unsuited to coal now being 
used, overloaded stokers handling 
wrong. quality coal, furnace linings giv- 
ing way under excessive loads, and 
condensate pipe corrosion are but a 
few of the troubles about which engi- 
neers have complained. The pity is 
that these troubles will grow more 
numerous and more critical before cor- 
rective measures can be universally 
employed. 


@ INSPECTION AND REPAIR— 
Right now a policy should be enforced 
in every boiler and power generating 
plant providing for thorough and peri- 
odic inspection of every piece of equip- 
ment in the plant. This should be 
accompanied by a program of repair 
and replacement that will leave no 
piece of equipment out of order or 
deficient in any way that will impair 
its safety or reduce its efficiency. And 
that is no small order in these days. 

How can it be done? First of all 
top-notch engineers are required to 
manage power plants. Men of this cali- 
ber would be versed in the fundamen- 
tals of practical mathematics, physics, 
chemistry combined with experience in 
handling all kinds of tools used in 
mechanical and building maintenance. 
To these qualifications should be added 
the ability to direct the work of trades- 
men and the faculty of so presenting 
his needs to the men in financial charge 
of his institution that his requirements 
are provided. 


@ WHERE MANAGEMENT 
FAILED—A severe indictment stands 
against the management of every power 
plant that is not placed in the care of 
such an engineer today. High class 
engineers by the hundreds were, a few 
years ago, walking the streets of our 
cities able and willing to take on the 
responsibilities of power engineers at 
salaries extremely modest compared to 
their worth as money savers. Added 
to these were hundreds of technical 
school graduates endeavoring to get 
started in the interesting field of power 
generation, ready to enter industry as 
apprentices where opportunities for 
advancement were present. But the 
opportunities were’ extremely few and 
other fields claimed these promising 
young engineers. Likewise in the 
trades fields—machinists, pipe fitters, 
welders and the like whose services in 
many plants could be made continuous 
with a little thought as to distribution 
of responsibilities — management let 
valuable workmen pass out of their 
reach into. factories, and have permitted 
their power plants to suffer deteriora- 
tion as well as operating losses due to 
the mistaken idea common among own- 
ers that power plant equipment once 
installed needs little or no attention 
other than the shoveling of coal, the 
squirting of oil, adjustment of controls 
and generally keeping the place clean. 

Prior to the war, many power 
plants relied to an unwarranted ex- 
tent upon representatives of manufac- 
turers to service their equipment. 
Probably no better class of workmen 
for these jobs can be found than the 
service men specialized in the products 
manufactured by their employers. 
They are, however, specialists and come 
to a plant only on call which is usually 
made only in emergencies that demand 
immediate expert attention. They sel- 
dom possess sufficient overall knowl- 
edge of a plant to direct the operating 
personnel, except in regard to their 
specialized equipment. 

Today the services of such men are 
almost impossible to secure. So power 
plants that have been depending upon 
such outside service are finding them- 
selves handicapped. 


@ MAINTENANCE EQUIPMENT 
—Next to engineers skilled in the oper- 
ation of power equipment under their 
direct charge and capable of making 
the common variety of repairs to that 
equipment, every plant needs the equip- 
ment necessary for making those re- 
pairs that result from the wear and 
tear of operation. Among this equip- 
ment should be listed pipe fitting tools, 
a portable welding outfit, bearing re- 
pair equipment, soldering outfit, tube 
scaling tools, tube expanders, valve 
grinding tools, portable instruments and 
meters, blacksmith’s forge and anvil, 
and a machine lathe suitable for carry- 
ing out the ordinary lathe work of the 
plant. 

This means that some members of 
the staff must be trained in the use of 
this equipment probably doubling in 
the use of some of the related equip- 
ment, And in this training program 
the management can do more for the 
well being of his plant than in the solu- 
tion of almost any other management 
problem. 

Government authorities are now 
coming to the opinion that industry 
should be thinking of reconversion. The 
following statement from Donald Nel- 
son is typical: “It is essential to make 
plans now so that when the proper 
time does come the transition from a 
war economy to a peacetime produc- 
tion is as smooth, as rapid and as fair 
as possible.” 


@ CHANGING SITUATION — The 
point in bringing up this opinion in 
this discussion is to indicate that before 
long the manpower situation is likely 
to be changing and if power plant man- 
agement is wise it will lay its plans 
now to make positions in power plants 
attractive to the type of talent needed 
to keep the entire plant in an efficiently 
operating condition. This means, of 
course, salaries or wages comparable 
to or better than the individuals can 
secure in other lines of work, working 
hours and conditions designed for the 
convenience and comfort of the work- 
men, training programs designed to 
improve the skill and ability of the 
workmen, setting up a policy govern- 
ing advancements in responsibility. 

Until new machinery can readily 
be secured from manufacturers, users 
must depend upon replacement parts 
or plant-made repair parts to keep 
their equipment running. This condi- 
tion necessitates workmen sufficiently 
skilled to design and make these parts 
in the plant with the tools available. 
Work of this sort is commonly per- 
formed by members of the power plant 
staff but of recent years the work has 
become heavier and more exacting due 
to war conditions, and many of the 
best workmen have moved into more 
lucrative fields until today many power 
plants are sick. 

The situation is not hopeless, how- 
ever, for it is traditional among oper- 
ating engineers that they will keep the 
wheels turning even if they have to 
bind up cracks with baling wire and 
stop leaks with chewing gum. Never- 
theless, nobody can truthfully say that 
it is not serious and it is to be hoped 
that owners of power plants will look 
carefully into the burdens placed upon 
their operating staff if they find plant 
services not completely up to par. 
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More Power at Wyandotte for 


Municipal power plant of City of Wyandotte, Mich., serves vital 
Detroit industries . . . Despite material shortages and delays, new 
6000-kw generating unit added in 1943 .. . Details of new turbine- 
generator and 425-psi, 730-F steam generator, fired by spreader 
stoker . . . Connections to existing station, extension of auxiliary 
services, provision for expansion . . . Turbine-generator designed 
for not over 9.57 lb steam per kilowatthour at rated load .. . How 
industrial tie-in helped city to pay cash for new equipment 





YANDOTTE, MICH., has 
recently placed in service 
the latest addition to its constantly 
growing municipal power plant. 
This addition was started before 
Pearl Harbor and the War Pro- 
duction Board readily recognized 
that this increment of capacity 
was vital. In spite of priority as- 
sistance, the tremendous demands 
of war caused delays in equip- 
ment fabrication and field con- 
struction. The last items of the 
new equipment were placed in 
service in early 1943. 
The City of Wyandotte, lying 
on the west bank of the Detroit 
River, is an important part of the 


Detroit industrial empire. In- 
stead of automobiles, Wyandotte’s 
industrial resources are largely 
chemical. Like giant quotation 
marks, the plants of the Michi- 
gan Alkali Co., and the Pennsy!l- 
vania Salt Co., bracket and em- 
phasize the importance of this 
pleasant community. The Michi- 
gan Alkali Co. for a number of 
years has operated its power plant 
in parallel with the municipal 
plant and such joint operations 
have reflected savings to both par- 
ties. As the loads have grown 
both plants have been able to min- 
imize the required additional 
plant capacity. This allowed the 


city to accumulate sufficient funds 
to permit cash payments for the 
new equipment without resorting 
to any other form of financing. 

Operations of this property are 
conducted for the city by an ap- 
pointed Municipal Service Com- 
mission. The Commission acts as 
a Board of Directors and employs 
such managerial, technical and 
other employees as it deems nec- 
essary. 

Historical Resume 

Nearly fifteen years ago the 
city erected the first increment of 
a new power plant. This proj- 
ect included two boilers and a 
2000 kw _ turbine-generator _lo- 


¥ 


Fig. |. General view in turbine room, City of Wyandotte municipal power plant. New 6000-kw turbine-generator in foreground; existing 


4000-kw unit in background 
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Fig. 2. Exterior view of City of Wyandotte 
power plant, looking northeast. Detroit River 
in background. New boiler room addition, 
with space for two future additional units, 
lies beyond the tower, which houses skip hoist 


cated between the boilers. In 1938 
and 1939 the generating capacity 
was increased in the first section 
of a new turbine room and space 
was increased by the addition of 
a 4000 kw unit. This unit was lo- 
cated in the first section of a 
new turbine room and space was 
left for another turbine-generator. 

Typical of load conditions dur- 
ing this period is the record of 
energy generated and purchased 
as shown in the accompanying 
table. Years shown are for fiscal 
periods ending September 30, of 
the stated year. 

Plans were initiated during 
1940 for a further increase in 
plant capacity and in January of 
1941, consulting engineers were 
retained to design the new im- 
provements. 


New Equipment 
Turbine room improvements 
consist of a turbine-generator and 
surface condenser with their auxili- 
aries, low pressure extraction 
heater, and essential switchgear, 
as well as extensions of piping and 


wiring. New boiler room equip- 
ment includes steam generator, ex- 
tensions to coal and ash handling 
equipment and additions to piping 
and wiring. 

The previous improvement pro- 
gram included space for the new 
turbine-generator, consequently 
structural additions for the turbine 


room improvements were confined 
to the turbine-generator founda- 
tion and minor additions to the 
floors. An opposite condition existed 
in the boiler room, where an addi- 
tion was required to house the new 
steam generator. An analysis of 
all factors indicated the desirabil- 
ity of providing room for more 
than one unit and the new section 
of the boiler room will permit in- 
stallation of two more units. 
Turbine-Generator Unit 

The turbine unit consists of a 
19-stage condensing steam turbine 
designed for 425 psi, 720 F total 
temperature at the throttle. Design 
back pressure is 1.5 in. Hg abso- 
lute. Multiple governor valves con- 
trol admission of the steam and 
three uncontrolled extraction open- 
ings are provided for use in heat- 
ing boiler feedwater. 

The turbine is flexibly coupled 
to a 3600-rpm, 6000-kw, 7500-kva, 
3-phase, 60-cycle, 4800-v, delta- 
connected generator. A second flex: 
ible coupling drives a direct-con- 
nected 60-kw, 125-v exciter. The 
exciter and generator collector 
rings are totally enclosed and the 
exciter has its own air cooler and 
filter. 

At rated load, with 80 per cent 
power factor and operating under 
specified steam conditions, the unit 
is guaranteed to require not more 
than 9.57 Ib of steam per kilowatt- 
hour. Speed control is of particu- 





Year 
1935 
1936 
1937 
1938 
1939 
1949 
194} 

1942 
1943 


Generated Kwhr 


11,811,000 
12,745,000 
13,974,000 
14,394,000 
15,759,000 
18,265,300 
22,357,000 
26,240,000 
31,807,000 


Purchased Kwhr 
3,048,350 
3,298,950 
2,891,100 
3,004,200 
3,013,300 
2,907,400 
1,422,300 

582,600 
131,900 


Total Kwhr 


14,859,350 
16,043,950 
16,865,100 
17,398,200 
18,772,300 
21,172,700 
23,779,300 
26,822,600 
31,938,900 





lar importance. The governor actu- 
ates a primary pilot valve whose 
function is to control the flow of 
oil to the primary power cylinder. 
This latter unit operates through 
the governor linkage to control the 
secondary pilot valve and, in turn, 
the secondary or main power cylin- 
der. Provisions are included in all 
linkages to substantially eliminate 
over-travel and hunting. 

The turbine oil cooler is 
mounted conveniently on the grade 
floor and directly below the high- 
pressure end of the turbine. 


Condenser 

Vacuum is maintained by a con- 
ventional surface condenser of two- 
pass design, having an actual sur- 
face area of 8680 sq ft. It is de- 
signed to produce 28.50 in. Hg 
vacuum with 10,000 gpm of 75 F 
water, under a load of 54,000 lb 
of steam per hour. Two motor- 
driven circulating water pumps are 
installed on the grade floor below 
and adjacent to one end of the 
condenser. Suction is taken from a 
concrete tunnel coming from an 
intake in the Detroit River. Each 
pump will deliver 5000 gpm at a 
total head of 30 ft. The rated suc- 
tion lift is 12 ft. When operating 
singly, either pump will deliver 
approximately 6700 gpm. _ Dis- 
charge is to a second tunnel which 
has a pipe outlet to the river sev- 
eral hundred feet below the intake. 

Air removal equipment is lo- 
eated on a platform under the high- 
pressure end of the turbine and is 
approximately half way between 
grade and operating floors. The 
inter-after condensers are cooled 
by condensate. Two motor-driven 
condensate pumps are located in 
the base of the unit’s foundation. 
Each 2-stage pump is rated at 120 
gpm, 150 ft total dynamic head. 
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Fig. 3. Foundation for new 6000-kw turbine- 

generator, of reinforced concrete, designed 

to save critical steel] and match appearance 
of steel plate foundation of 4000-kw unit 


A shell-and-tube-type low-pres- 
sure extraction heater is located on 
the same platform as the inter- 
after condenser. Design is based 
on heating 55,000 lb of condensate 
per hour from 98 to 170 F using 
4010 lb of steam per hr having a 
saturation temperature of 176 F. 
Six water passes and one steam 
pass are employed; the 34-in. O.D. 
tubes have a total area of 212 sq 
ft. Drips are drained to the main 
condenser. 


Steam Generator 


The new steam generator is set 
in line with the two older units. It 
was originally purchased (April, 


1941) to deliver steam at 730 F at 
maximum (four-hour) load.. This 
was modified in May to provide 
controlled temperature at 730 F 
from 40,000 lb per hr to maximum 
rating. Difficulties of obtaining 
high temperature alloys under 
OPM and WPB regulations neces- 
sitated elimination of this added 
feature and restoration of substan- 
tially the original temperature con- 
ditions. Considerable difficulty was 
experienced in obtaining certain 
materials for the boiler and super- 
heater, resulting in a material de- 
lay in completion of this portion of 
the project. 

The unit is rated at 90,000 Ib 
per hr for four hours, 75,000 lb per 
hr continuously. Superheater out- 
let pressure is 430 psi and feed- 
water temperature is 280 F. The 
air preheater raises the air temper- 
ature from 90 F to 289 F and re- 
duces the flue gas temperature 
from 635 to 448 F at the 75,000-lb- 
per-hr rate. 

The boiler proper is a four- 
drum, bent-tube unit having 9000 
sq ft of heating surface. In addi- 
tion there are approximately 1200 
sq ft of surface in the side and 
rear water walls. The air preheater 
is of the tubular type, contains 
4800 sq ft. No economizer is in- 
eluded. 


Designed for 14,200 Btu (dry) 
West Virginia bituminous coal, the 
spreader type stoker has been called 
upon to burn several other kinds 
of coal, thanks to the existing fuel 
situation. The stoker is of the con- 
tinuous cleaning spreader type em- 
ploying three feeder sections. The 
grate, of the modified chain type, 
moves forward and its speed is a 
function of boiler load modified 
by the ash content of the coal. 

Ash is dropped from the front 
end of the grate into a refractory 
lined cast iron and structural steel 
ash pit. A cinder catcher or trap 
is located above the boiler. It is 
rated to catch 95 per cent of all 
dust and cinders that will remain 
on 100 mesh screen, 90 per cent that 
will pass 100 mesh and remain on 
200 mesh, and 65 per cent that will 
pass 200 mesh and remain on 300 
mesh. Cinders and dust are re- 
turned to the furnace by secondary 
air blast. Forced and induced 
draft fans have dual drives. 

Ash is removed from the hop- 
per by an hydraulic system which 
is an extension of the original 
equipment serving the first two 
furnaces. Coal is spouted from an 
overhead bunker through a weigh 
scale and a non-segregating chute 
to the stoker hopper. The overhead 
bunker is supplied by the original 
skip hoist and conveyor belt. 

Electrical and Mechanical 
Improvements 

The main power system is a 
three-phase, delta, 4800-v system 
with all generator and feeder break- 


ers located in a switch-house lying 
slightly southwest of the plant. 
Control is from a panel-board lo- 
cated near the original boilers and 
turbine-generator. Studies indi- 
cated that this switchgear was stil! 
satisfactory, therefore no changes 
were made except for installation 
of the required additional equip- 
ment. 

The electrical improvements in- 
clude a section added to the metal- 
clad board in the control room, a 
field breaker cubicle on the grade 
floor under the exciter, additions 
to the auxiliary power supply for 
the new motors, and the necessary 
wiring and conduit. 

Piping improvements consisted, 
in the main part, of extensions of 
existing headers to accommodate 
the new equipment. An analysis of 
existing equipment indicated that 
feedwater pumping and _ heating 
equipment was adequate except for 
the addition of the previously de- 
seribed low-pressure shell-and-tube 
heater to operate in conjunction 
with the new turbine. 

Structural Changes 

As previously mentioned, 
structural additions consisted of 
boiler room extension to accom- 
modate three boilers and construc- 
tion of foundations and certain 
floor changes in the existing tur- 
bine room. The latter is particu- 
larly interesting in that a new 
conerete foundation was designed 
to match the appearance of a steel 
plate and structural shape founda- 
tion supporting the 4000-kw unit. 





Fig. 4. Front view of new 90,000-lb-per-hr, 425 psi, 730 F steam generator, showing front 
of continuous-cleaning spreader stoker, stoker drive, non-segregating coal chute 
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Principal Equipment, City of Wyandotte, Mich., 1943 Extension 


DeLaval Steam Turbine Co. with 
Crocker-Wheeler Electric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
DeLaval Steam Turbine Co. 
DeLaval Steam Turbine Co. 
Griscom-Russell Co. 

Aerofin Corp. 

American Air Filter Co. 

Ross Heater & Manufacturing Co. 
Wickes Boiler Co. 

Foster Wheeler Corp. 

Detroit Stoker Co. 

Green Fuel Economizer Co. 
Green Fuel Economizer Co. 
Westinghouse Electric & Mfg. Co. 
Electric Machinery Mfg. Co. 
Diamond Power Specialty Corp. 
The Reliance Gauge Column Co. 
ConsolidatedAshcroft-HancockCo. 
Northern Equipment Co. 
Allen-Sherman-Hoff Co. 
Richardson Scale Co. 

Stock Engineering Co. 

Bailey Meter Co. 

Substructure 2... cece eee eeeeescneessnsn A Je Dupuis Co. 

Structural Steel Whitehead and Kales Co. 

H. B. Culbertson Co. . 

General Piping Corp. 
Commercial Engineering Co. 





Turbine-Generator 


Surface Condenser 
Condensate Pumps 
Circulating Water Pumps. 
Generator Air Cooler 
Exciter Air Cooler 

Exciter Air Filter 





Steam Generator 
Superheater 


Cinder Trap 





Driving Motors and Turbines for Fans 
Magnetic Coupling, |.D. Fan 

Soot Blowers... ; 
Boiler Water Columns 
Blow-off Valves 
Feedwater Regulator 
Ash Removal 

Coal Scales 

Coal Chute 

















Fig. 5. General cross- 
section through new 
steam generator, show- 
ing arrangement of 
boiler heating surfaces, 
superheating surface, fur- 
nace wall surfaces. 
Forced and _ induced 
draft fans (not shown) 
have dual drive. Coal 
and ash handling by 
extension of existing 
equipment. Boiler rated 
at 75,000 Ib per hr con- 
tinuous capacity of 
steam at 425 psi, 730 F. 
Fired by continuous- | 
cleaning type spreader WH | 
stoker. Air preheater | HATAESSHAU 
provides air at 289 F, | 
reduces flue gas tem- 

perature to 448 F, Unit 

under automatic com- 

bustion control 





| HET 
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It was already obvious in mid- 
1941 that steel was a critical 
material-and should be conserved. 
It was also obvious that concrete 
foundations have certain advan- 
tages not possessed by steel 
foundations, particularly those ad- 
vantages relating to mass and to 
noise. The existing steel founda- 
tion fortunately had been de- 
signed of steel plates reinforced 
by structural shapes,. the whole 
unit composed of more or less 
box-like sections. The _ vertical 
faces were battered. The new 
foundation was given the same 
general shape and, when painted 
to match the older foundation, it 
was found to be quite similar to 
the older foundation. 

The boiler-room addition fol- 
lows the same general design and 
architectural treatment used in 
the original building. A structural 
steel superstructure is combined 
with masonry walls, concrete 
floors, and concrete substructure. 

The plant is close to the bank 
of the Detroit River and requires 
pile foundations. The excavation, 
piling, and _ substructure were 
made the subject of one contract. 
Exeavation was completed to the 
pile cut-off elevation, or below, 
and then wood piles were driven 
to practical refusal. Refusal was 
ealeulated upon the basis of a 
25-ton load, using established 
formulae, with piles driven to hard 
pan or into the stiff clay strata. 
Pile tops were encased in a con- 
crete mat, upon which were erec- 
ted the balance of the substruc- 
ture and the superstructure. 

Burns & McDonnell Engineer- 
ing Co. were consultants and de- 
signing engineers for the project. 
H. E. Allen is General Superin- 
tendent for the Public Service 
Commission; Carl Bufe is Chief 
Operating Engineer; and Henry 
A. Girardin is Secretary. 


For THOSE who are interested 
in knowing how the capacity 
of the steel industry is figured, 
as given in Front Lines, Dec. 1943, 
the following information has been 
supplied by American Iron and 
Steel Institute: Rated capacity of 
the steel industry is the sum total 
of the maximum output in recent 
years of each furnace in the in- 
dusty, less a deduction averaging 
about 11 per cent to allow for time 
lost in shutdowns for repairs. By 
speeding up the repairs and reduc- 
ing length of shutdowns, steel com- 
panies can produce more than their 
rated capacity indicates. 
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Heat Absorption and Performance 
Factors of Twin Branch 2500-psi Boiler‘ 


Analytical Engineer 


F. &. GY 


and ~ 


L. B. SCHUELER, 


NITIAL OPERATION of the 
Twin Branch 2500-psi boiler 
gave immediate indication that the 
heat absorbed by steam, particu- 
larly in the reheater, was too great. 
The full temperature of superheat 
and reheat were attained at ap- 
proximately 70 per cent load, using 
all the gas-bypass and attempera- 
tor control capacity available. This 
condition initiated a comprehensive 
field investigation. 

In the original arrangement, 
the reheater surface included ex- 
posure of the side-wall area of the 
first and second open passes, as 
well as the roof and rear wall of 
the second open pass, and the slop- 
ing floor of the cavity under the 
convection pass. The final-stage 
superheater likewise had a greater 
area of exposed surface by ex- 
tended arrangement of the platen 
tubes instead of the grouping as 
now disposed. 


Temporary alterations were 
made immediately, consisting of 
applying a gunnited refractory 
coating to the side-wall reheater 
tubes, covering one-half of the sur- 
face of the reheater hopper slope, 
closing alternate gas lanes in the 
primary-reheater convection bank 
with refractory concrete, and in- 
creasing the capacity of the at- 
temperator spray nozzles. These 
changes* permitted operation up to 
80 per cent of full capacity with- 
out exceeding safe tube and steam 
temperature; some advantage be- 
ing gained by running with low- 
ered excess air and by over-attem- 
peration in the superheat cycle to 
produce steam temperatures lower 
than design level in order to lower 
the temperature of steam returned 
to the reheat cycle, since the re- 


*Abstract of paper Distribution of Heat Ab- 
sorption and Factors Affecting Performance of 
Twin Branch 2500-psi Boiler, presented before 
Annual Meeting ASME, Nov. 29-Dec. 3, 1943. 
This is one of three related papers on Twin 
Branch. The first, giving the operating history, 
was abstracted in Power PLANT ENGINEERING, 
January 1944, pp. 78-84; the second on Natural 
Circulation Tests appeared in the February issue, 
pp. 124-126. 

1See Power Prant ENGINEERING, January, 
1944, page 79. 


The Babcock & Wilcox Co. 


Engineering Department 
American Gas & Electric Service Corp. 


Absorption of heat in furnace averages 46,000 to 48,000 
Btu per sq ft per hr . . . Study of two tube failures . . . 
Effect of slag removal on furnace wall tube tempera- 
ture . . . Effect of applying stud plates and chrome ore 
. . » Slag characteristics . . . General survey of thermal 
performance shows how various sections absorbed heat 


heater proved to be the most criti- 
eal portion of the heating surface. 

The unit was operated for sev- 
eral months in this condition for 
the purpose of gaining experience, 
pending delivery of materials for 
the projected rearrangement of 
surfaces. 

Test Investigations 

Tests were run to obtain data on 
heat-absorption rate and distribu- 
tion of heat throughout the unit, 
and particularly in the furnace 
and open passes where high gas 
temperatures prevailed and where 
important increments of steam- 
heating surface were present. The 
cireumstanee that all the steam- 
generating surface of the boiler 
was in the primary furnace and 
open passes provided a unique com- 
parative means of measuring and 
evaluating heat-absorption rates by 
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FURNACE SIDE 
TUBE 


AND SATURATION TEMPR-F 


A 


20 40 60 
ANGULAR DEGREES 


TEMP DIFFERENCE BETWEEN OUTSIDE SURFACE OF TUBE 


means of two independent methods. 

By utilizing the temperature 
differential between tube-surface 
temperature and saturation tem- 
perature, and assuming negligible 
inner surface resistance to heat 
flow (which condition has been con- 
vineingly demonstrated for tubes 
with positive circulation), it has 
been possible to calculate equiva- 
lent values of local heat-absorption 
rates which reveal an interesting 
pattern of the distribution of heat 
in the furnace. The average of 
46,500 Btu per sq ft per hr com- 
pares rather closely with the value 
of 46,000 for the overall furnace, 
as determined by gas-temperature 
test methods, and the value of 
48,000 shown by the slagged ther- 
mal probe. 

Slag and Heat Absorption 
An example of the influence of 


4"0.D. TUBE 


STUD PLATES 
PLASTIC 
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AND SATURATION TEMP -F 


A 
% 
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40 160 
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Fig. |. Left—Chart showing distribution of temperature of furnace wall tubes, illustrating 
effect of slag removal from bare tube surface. Right—Temperature distribution following 
application of stud plates and chrome ore 


70 March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 











SURI Hesse meena 





slag on local heat-absorption rates 
and metal temperature of bare fur- 
nace-wall tubes is shown in Fig. 1, 
Left. This plot represents a series 
of readings taken from thermo- 
couples installed at five points, 
around the circumference of a tube 
in the left side wall of the primary 
furnace, at elevation 15 ft above 
the furnace floor. This is near the 
zone of maximum heat intensity. 
Shortly after 9 a. m. a sudden in- 
erease in tube temperature was ob- 
served, and inspection showed that 
the fused slag coating on the tubes 
in this area had peeled or crept 
away, leaving tube surfaces ex- 
posed directly to furnace radiation. 
The sudden increase of 280 deg is 
equivalent to a gain in heat-ab- 
sorption rate from approximately 
40,000 Btu per sq ft per hr at 9 
a. m. to 160,000 Btu per sq ft per 
hr at the 10 a. m. reading for the 
local area affected by loss of slag 
protection. In the course of the 
next 6 hr, the tube returned to 
lower temperatures as the slag coat- 
ing was restored by the normal proc- 
ess of accumulation in the furnace. 


Analysis of Tube Failures 


One practical significance of 
this occurrence becomes evident in 
considering the causes which led to 
the failure of two tubes in the 
upper portion of the first division 
wall. These failures were located 
on the furnace face of the tubes 
and occurred during the period 
when alternate tubes were omitted 
from this portion of the wall, allow- 
ing furnace gases to short-circuit 
into the upper part of the first 
open pass. 

It was established that slag peel- 
ing in certain portions ofthe pri- 
mary furnace, particularly where 
both radiation and ecnvection heat 
exchange were imposed on the tube, 
could result in absorption rates as 
high as 200,000 Btu per sq ft per 
hr. A gradual increase in absorp- 
tion rates to such a level .would 
probably be less harmful than a 
sudden increase, since the full tem- 
perature stress would not be real- 
ized due to creep permitting con- 
siderable ‘‘relaxation.’’ However, 
with sudden peeling of slag, and 
exposure, it is probable that the 
full elastie properties of the mate- 
rial were retained long enough to 
develop the full elastic stresses so 
that the yield stress was exceeded. 

Although analysis indicates that 
the ultimate stress was probably 
never reached, as a consequence of 
thermal stress, the fact that fail- 
ures did oceur can probably be 
explained by the results of care- 
ful laboratory examination of the 





Fig. 2. General survey 

of thermal performance 

conditions in 2500-psi 

boiler at 570,000 Ib per 
hr output 
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failed tubes. These showed that 
the areas surrounding the failures 
were bulged and the microstructure 
indicated that the outer portion 
had been subjected to temperatures 
as high as 1600 F and the inner 
wall had been appreciably higher 
than saturation temperature. Ex- 
amination also showed oxide de- 
posit inside the tube in a small area 
around the ruptured zone, and 
measurements showed that appre- 
ciable thinning of the original wall 
was produced at the immediate line 
of rupture. 

The conditions surrounding the 
failures, that of internal-corrosion 
attack, blistering, and apparent 
rupture due to hoop stress in excess 
of the ultimate strength, could not 
be logically ascribed to inadequate 
circulation as is sometimes the case 
for such occurrences, since later 
tests? established the adequacy of 
circulation in these circuits. A hy- 
drogen recorder, for continuous 
sampling and analysis of feedwater 
and saturated steam, gave positive 
evidence of the corrosion phase in- 
volved in these tube failures. 

Probable Rupture Causes 

A probable logical sequence of 

conditions leading to ultimate rup- 





t 


ture of the tubes. has best sstab~- 


lished as follows: 

1. Peeling off of slag exposing 
the bare tube to concentrated radi- 
ant and convection heat transfer, 


resulting in sudden thermal stress. 


and normal pressure stress, com- 
bining to exceed the yield point at 
the inner fiber of the tube. 

2. Slight permanent ‘‘stretch’’ 
of inner fibers, producing a small 
blister in which formation of a 
steam film leads to corrosion attack 
which produces an oxide layer in 
the affected area. ... 

3. Recurrent or continued ex- 





2See Power Prant ENGINEERING, February, 
1944, page 124. 
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posure of this zone, producing over- 
heating and further blistering of 
the area with ultimate rupture due 
primarily to pressure stress in ex- 
cess of the ultimate strength at the 
temperature attained. There are 
three likely alternatives for over- 
coming the difficulty described. 
These are as follows: 

1. The use of smaller diameter 
tubes with corresponding decrease 
in thickness in accordance with 
Boiler Code rules. This would pro- 
duce lower thermal stress at a 
given heat-absorption rate, but at 
the expense of circulation efficiency. 


2. The use of thinner wall tubes 
of the same diameter provided 
sanction of Boiler Code authorities 
could be obtained. 

3. Application of a protective 
covering to the existing tubes which 
would prevent direct exposure of 
bare tubing in case of slag peeling, 
but would withstand action of tem- 
perature and slag conditions pre- 
vailing. 

Remedy Applied 

The first two of the foregoing 
alternatives were impractical, since 
the Twin Branch unit was already 
built and operating and could not 
be spared for any such major alter- 
ations if they had been considered 
preferable. Alternative 3 was the 
only one seriously considered as 
satisfactory and practical. The ap- 
plication of stud plates welded to 


“the tube face at intervals, with re- 


fractory material packed between 
plates, had given satisfactory per- 
formance on numerous other instal- 
lations under severe operating con- 
ditions. Furthermore, experiments 
with thermocouples on adjacent 
bare and covered tubes in the pri- 
mary furnace of another unit had 
demonstrated the effectiveness of 
the stud-plate construction as a 


(Continued on page 136) 








Modernizing Circuit Breakers 
with De-ion Grids 





The addition of De-ion grids greatly increases the interrupting 
capacity of old breakers. In some cases, merely the installation of 
the grids is necessary; in other cases the useful life of the breaker 
is extended by water proofing and by the installation of accelerating 
springs. In some instances the critical metal salvaged from the 
old breaker contacts is greater than that needed for modernization 





By A. W. HILL 


Circuit Breaker Engineer, Westinghouse Elec. & Mfg. Co. 


VER SINCE De-ion grids were 
introduced in 1929, a contin- 
ued interest has been shown in the 
benefits to be derived from their ap- 
plication to old breakers. Increase 
of interrupting capacity, reduction 
in the amount of maintenance re- 
quired, faster interrupting time, 
general improvements, ete., have 
all been factors influencing mod- 
ernization. 

Early field tests were all made 
on revamped breakers and served 
to quiet any fears that the old 
units might not withstand the more 
severe duty. For instance, the first 
66 kv tests were made at a substa- 
[> 


st 


:| —_ 


as 
Fig. |. 


Jersey 


Type O-221 37 kv breaker set up test with De-ion grids at a 
26 kv substation of the Public Service Electric & Gas Co. of New 


tion of the Duquesne Light Co. on 
a breaker which had given ten 
years of service prior to the test. 
At this time, stationary contacts, 
moving contacts, lift rods, and 
guides were removed. Then De-ion 
grids were installed without any 
other change. The ability of the 
breaker to handle maximum duty 
at this station was amply demon- 
strated; 50 short circuits were 
cleared in a period of 214 hr and 
more than half involved currents 
above 3000 amp. 

Similar demonstrations were 
made later on other revamped 
breakers which included: 1. A type 


oe 





Fig: 2. 


G-2, 110 kv breaker on the lines of 
the Alabama Power Co. 2. A type 
G-222, 73 kv breaker of the Cincin- 
nati Gas and Electric Co. 3. A 
G-222-A, 73 kv breaker of the 
Seranton Electric Co. All of these 
breakers had been in regular 
service for periods up to 10 yr 
and tests were made in their 
normal yard position; only sta- 
tionary and moving contacts 
were changed. During the tests, 
the new form of contact suf- 
fered no damage and was per- 
mitted to remain in service. Imme- 
diately following the tests, other 
breakers in the same stations were 


De-ion grid contacts in Type O-221 breaker after 26 kv 
short circuit tests on the lines of the Public Service Electric & Gas 


Co. of New Jersey 
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equipped with De-ion grids; in all 
eases they have provided uninter- 
rupted service ever since. 

At the time of these earlier 
tests, the principal aim was to im- 
prove interrupting ability and re- 
duce breaker maintenance. How- 
ever, it was realized that in so 
doing, the useful life of the breaker 
was being extended quite appreci- 
ably; thus steps were frequently 
taken to improve weatherproofing 
details while the breaker was tem- 
porarily out of service. This was 
true of the Alabama Power Co. 
breaker which had been built to 
1920 standards. Where metallic 
gaskets had been relied upon for 
sealing the conduit pipe at its joint 
with the tank top, instructions were 
given for threading the top cast- 
ing, and new pipe details were fur- 
nished which included a compound- 
filled seal for the leads from the 
brushing type current transformer 
secondaries. At the same time baf- 
fles were added to the interpole pull 
rods to isolate each pole from the 
others and from the operating mech- 
anism; thus oil and gas could not 
communicate through either conduit 
or pull rod piping. An improved 
vent was added to prevent rain and 
snow from entering the tank. The 
new vent included a vertical length 
of pipe which was laid over the top 
edge of the tank, making it splash- 
proof. 

As De-ion experience was ex- 
tended, it became evident that fur- 





ther minor changes were justified 
in order to increase lift rod speed 
as the breaker opened; therefore, 
accelerating springs were added, 
up to the limit of the closing mech- 
anism. On some breakers a ‘‘tail 
spring’’ at the pole most distant 
from the mechanism is installed on 
an extension to the horizontal in- 
terpole pull rod. Thus, the pull 
rods are kept in tension at all 
times. Especially with larger break- 
ers this eliminates slack and 
consequent loss of time between 
breaker unlatching and actual con- 
tact movement. On smaller break- 
ers, where loads are less and pole- 
center-spacing is smaller, this does 
not present such a problem. Fre- 
quently it has been simpler to add 
a spring and collar on the vertical 
pull rod, between operating mech- 
anism and bell crank. Except that 
the spring does not exert tension 
over the entire pull rod system, the 
effect is the same. 

Along with higher opening 
speeds resulting from use of lighter 
moving contacts and greater accel- 
erating forces, it was found desir- 
able to add oil dash pots to absorb 
the energy of moving parts. With- 
out this protection many breaker 
contacts bounce to a considerable 
extent. It was possible that the 


power are might restrike as the 
moving contact jumped back to- 
ward the gas bubble of the earlier 
interruption. Logically a dash pot 
was introduced under the lever sys- 





tem and was mounted below nor- 
mal oil level of each tank. Such a 
piston and cylinder, provided with 
graduated holes for escape of oil, 
stops the moving parts with sub- 
stantially no rebound. Many of 
these dash pots have a ball-valve 
built into the cylinder; this with a 
retrieving spring, allows for quick 
re-setting of the piston. 

A completely new operating 
mechanism frequently adds enough 
to performance to justify cost of 
installation; this is particularly 
true where acceleration must be 
added in such an amount as to 
overload the existing mechanism. 
It is necessary also to be sure that 
other levers of the pole units will 
stand up under the added stresses 
of heavier pull and faster opera- 
tion. In some eases it has been 
necessary to remove the older cast 
levers and install new levers fabri- 
eated from high grade steel for 
lightness, strength and _ stiffness. 
Only in this way could the desired 
speed be obtained. 

Many old breaker mechanisms 
are mechanically non-trip-free; 
thus, they are not well suited to 
operation with fast protective re- 
lays. If such a breaker is closed 
against a fault and the protective 
relay tells it to trip, opening move- 
ment cannot start until the flux in 
the closing magnet dies out; this 
may require 10 or 15 eycles for 
completion depending on closing 
coil cut-off, control voltage, type of 







_— 


Fig. 3. Moving and stationary De-ion grid contacts after Westing- Fig. 4. Typical arrangement of De-ion grid contacts such as are 


house High Power Laboratory tests—Detroit Edison Co. breaker 
subjected to short circuits ranging up to 1,000,000 kva 
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used in revamping old breakers 











magnetic core circuit, ete. This was 
acceptable in former days when re- 
lay settings were measured in sec- 
onds or major fractions thereof. 
If opening of the breaker is inde- 
pendent of closing means, as with 
the newer mechanically trip-free 
solenoids, it is possible to get im- 
mediate opening movement com- 
parable in speed with modern high 
speed relay timing. Adding new 
solenoids usually involves a small 
amount of burning and welding in 
the field, since it is necessary to 
provide different angle-iron sup- 
porting members. As far as pos- 
sible, all partial assemblies are 
welded at the factory so as to re- 
duce the field work to a minimum. 

De-ion grids occasionally re- 
quire more space than is available 
in original tanks. If more height 
is needed, sometimes a steel ring 
3 or 4 in. high can be inserted at 
the top of the old tank; this entails 
use of longer tank bolts and reloca- 
tion of the oil gage so as to hold 
normal oil level around bushings 
and dash pots. For inspection and 
cleaning of contacts the original 
tank can be detached from the 
ring ; thus it is possible to drop and 
remove the tank with practically 
the same clearance as with the older 
contacts. Obviously, if lateral clear- 
ance is inadequate, the only solu- 
tion is to furnish new ‘‘bottle- 
neck’’ tanks. 

While many of the earlier re- 
vamping programs were based on 
demonstration of the performance 
of the breaker in a field test, this 
generally cannot be done because 
in most cases it is not feasible to 
stage short circuit tests up to the 
desired rating of the breaker, For 
several years such demonstrations 
have been possible in the Westing- 
house High Power Laboratory at 
East Pittsburgh. Many purchasers 
have checked the operation of their 
revamped breakers by sending one 
of them to the factory where many 
short circuits can be applied. Such 
tests cover a variety of conditions 
involving current, voltage, lift 
rod speed, operating temperature, 


choice of contact design, tank clear- | 


ance, ete. Thus in a few hours, it 
is possible to demonstrate what 
would normally take many years 
of operating experience. Moreover, 
the tests are made under conditions 
which prevent unnecessary abuse 
of the apparatus in case of failure; 
at the same time, complete breaker- 
performance records are obtained. 

As a result of very satisfactory 
laboratory and field experience, De- 
ion grids were installed on more 
than 1500 large outdoor-breakers 
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during the first ten years they were 
available—almost equalling the 
number of new breakers sold for 
similar service. While they covered 
the entire range of voltage and in- 
terrupting capacity, nearly one- 
fourth of them were Type O-221 
breakers used in service up to 33 
ky. Eighty or more similar units 
have been revamped by the Public 
Service Electric and Gas Co. of 
New Jersey. Undoubtedly, their in- 


terest was stimulated by a test 
made in 1931 on their 26 kv system. 
Modernization of older breakers is 
particularly important now since 
materials involved are largely those 
not high on the critical list; at the 
same time, quantities are far less 
than required for a complete new 
unit. In some eases, critical metal 
salvaged from the old breaker con- 
tacts is greater than that required 
for the De-ion grid modernization. 





Ready-to-Set Glass Vee 
Jewels 


PREVIOUSLY OFFERED as run-of- 
mill quality, General Electric glass 
vee jewels are now ready to set. 
Before jewels are shipped, they are 
examined under a binocular micro- 
scope, which has a magnification of 
40 diameters, for incipient flaws in 
the glass, the depth of the vee and 
its eoncentricity. Simultaneously 
the bearing is explored for pits or 
roughness with a fine steel needle. 
All jewels now furnished have 
passed this rigid inspection and are 
ready to be set in jewel screws. 


- 


A Thimble Full of Jewels 


“Glass vee jewels have been 
-mantfactured in tremendous quan- 
tities since the beginning of the 
warsto replace imported sapphire 
jewels which have become prac- 


tically unobtainable. G.E. has sup- 
plied the majority of these jewels 
to the war effort. They are used in 
small panel instruments with a 
moving system which weighs one 
gram or less. The jewels have the 
same coefficient of friction as the 
sapphire and in combination with 
instrument steel pivots, under vi- 
bration, they often produce less 
friction increase than does the 
sapphire. 


Vast improvement has _ been 
made in the glass as compared with 
that previously used. These jewels 
will resist shocks in excess of those 
required to damage instrument 
steel pivots. This is because the 
glass jewels are specially designed 
for this application. 

Two sizes of glass vee jewels 
are now available; diameters of 
0.051 and 0.076 in. 


Potential Transformers 


Shrink in Size 


POTENTIAL TRANSFORMERS, t00, 
keep in step with the general trend 
to smaller size and lighter weights 
for things electrical. A new family 
of potential transformers, 25 to 138 
ky, are but midgets compared to 
their predecessors, according to 
Westinghouse enginers. A typical 
example is the 69-kv unit which is 
only two-thirds as tall as former 
models. It requires less than one- 
third the ground space and occu- 
pies one-fifth the volume. Further- 
more, it uses one-eighth as much oil 
and weighs two-fifths as much as 
previous potential transformers. 

These reductions are made pos- 
sible chiefly by use of Hipersil steel 
and a new type of bushing. Close 
coordination of insulation struc- 
ture, coupled with design features 
which permit liberal substitution 
of non-metallic materials for struc- 
tural and supporting members, are 
no less important factors. 


Comparison of old and new potential trans- 

formers. Great decrease in size of the new 

models is due chiefly to Hipersil steel and 
a new type of bushing 


1944 — POWER PLANT ENGINEERING — Chicago, Ill. 











FILES—THEY 
STILL USE EM 


In these days of power machinery we almost forget 
about some of the basic operations that grandpa had to 
do by hand. Though unromantic, proper file manipulation 
is an art which plays its part in every war plant today. Made 
in a wide range of shapes and sizes, this tool will always be 
with us. It not only serves to glamorize milady's fingernails 
but also puts the finishing touch on many machine parts. 


Fig. | (Above)—Square Swiss pattern file used by a 
Westinghouse woman worker to finish a square hole 
of a die used to stamp parts from a circuit breaker 
assembly 


Fig. 2 (Left}—Here a half round file serves the pur- 


pose of a skilled workman for rough interior work 


Fig. 3—Abrasive tool guide makes aia filing pos- Fig. 4—Flat file smoothes a part for a blower to 


sible. Here Harry Morrison, Westinghouse workman, files ventilate a Westinghouse generator destined for a 
gages to an accuracy of one ten-thousandth of an inch war production plant 
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Coal-Handling Equipment 


Saves Men, Time, Transport for War 


Detailed descriptions of several wartime coal-handling installations 
. . . Eliminating coal-handling labor . . . Coal and ash silos... A 
storage pile conveyor for $100 . . . Concrete coal storage build- 
ing for pumping plant... Arrangement of various conveyor systems 


By , e: VWiestheonl 





HE MANPOWER shortage 

due to the war has made 
the use of coal-handling ma- 
chinery particularly advantageous 
at this time, especially now that 
the greatly increased production 
schedules make it necessary to 
burn a great deal more coal in 
sO many war production plants. 
There are plenty of instances 
where mechanical coal-handling 
equipment has been the means 
of saving so much in time, labor 
and money that new installations 


Fig. |. Grating over track hopper of coal 
conveying system for ice plant 


have paid for themselves in a 
vear or less. In addition to such 
considerations, there is the fur- 
ther advantage that much-needed 
freight cars are held up at 
company sidings for a much 
shorter time before going out 
again for new loads of war ma- 
terials; and, of course, the user 
of the coal is saved demurrage 
charges to a corresponding de- 
gree. How all this has worked 
out in actual practice can readily 
be demonstrated by considering 
a few specific installations. 
System for an Ice Plant 
Typical wartime coal-handling 
installation is one at an Indiana 
ice-making plant. Up to less than 


Photos courtesy Link-Belt Co. 


a year ago, the 22 tons of 114-in. 
screenings used daily was shovel- 
led by hand from flat-bottomed 
freight cars and thrown through 
an opening in the wall of the 
boiler house to the floor. After 
that it was necessary to stoke the 
furnaces by hand. There are three 
150-hp -boilers of which two are 
usually in operation, the third 
being held for stand-by. That 
this consumed a lot of manpower, 
and was a dirty job besides, need 
not be stressed. Installation of 
mechanical handling equipment 
eliminated the dirt and most of 
the manpower. 

Coal is now delivered in gon- 
dola type ears, which are spotted 
over the steel grating covering a 
track hopper, shown in Fig. 1, 
whence a conveyor system carries 
it direct to the boilers. One man 
can open the gates in the bottom 
of the railroad car and press the 
push button that starts the con- 
veyor—and that is all there is to 


this plant’s coal-handling problem. 

The track hopper keeps out 
pieces of coal too large for the 
conveyor to handle, also foreign 
material large enough to cause 
trouble. The mechanical handling 
equipment is very compact and 
consists of a Bulk-Flo horizontal 
and vertical elevator-conveyor 
(one machine) and a system of 
chutes to the boilers. The hori- 
zontal section extends under track 
hopper on the outside of the build- 
ing to the vertical run located just 
inside the boiler house wall, as 
shown in the left background of 
Fig. 2, where it discharges into a 
system of four chutes. Three of 
these chutes lead to the three boil- 
ers and the fourth to a reserve 
storage pile on the floor. Each 
chute is provided with a hand- 
chain-operated, rack-and-pinion- 
type slide gate whereby the flow 
of coal to any of the four points 
may be controlled. 

As the conveyor operates very 


Fig. 2. Coal unloaded at track hopper of Fig. | is conveyed by elevator-conveyor to 
chutes feeding stoker hoppers and reserve storage pile in ice plant boiler room 
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slowly, a 2 hp motorized helical 
gear speed reducer located at the 
head of the elevator provides suf- 
ficient power. The drive from the 
reducer consists of a roller chain 
with the driven wheel equipped 
with a radial shear pin hub for 
protection against damage in case 
the conveying system becomes 
jammed or overloaded. 

Use of Silos 

Figure 3 shows the outside of 
a new 597 hp boiler house addi- 
tion, at a large mid-western 
chemical plant, having silos for 
coal storage and ash disposal. The 
coal silo at the left is filled by 
means of a conveyor-elevator sys- 
tem coming from a- track hopper 
similar in principle to that of 
Figs. 1 and 2. 

Ash is conveyed to the top of 
the silo at the right by a skip 
hoist, the cover of the silo being 
opened automatically by the as- 
eending skip. An undercut gate 


is provided by two 400 hp boilers 
under which about 50 tons, or a 
earload, of 114-in. screenings are 
burned every four days. The coal 
was formerly handled manually. 

A conveyor-elevator system 
was then installed to carry the 
eoal from a track hopper to an 
overhead horizontal screw con- 
veyor in the boiler house, dis- 
tributing the coal on the floor in 
front of the boilers. In this case, 
the elevator takes the coal directly 
from the track hopper to the over- 
head horizontal conveyor. 

This installation was made just 
before Pearl Harbor and seemed 
adequate for the increased needs 
of the Defense Program of that 
time. However, when war was 
declared, it became desirable to 
provide an emergency coal storage 
pile. This would have been pos- 
sible by extending the screw con- 
veyor through the wall of the 
boiler house and making a storage 


Fig. 3. Chemical plant stores coal in silo at left, ash in silo at right. Ash loaded to silo 
by skip hoist, which automatically opens cover 


has been installed in the _ bot- 
tom of this silo for loading ash 
into trucks. 

This type of coal-handling 
equipment is as applicable to 
comparatively small plants, so far 
as savings are concerned, as to 
large ones. Sometimes a high de- 
gree of ingenuity must be exer- 
cised in getting the most from 
such an installation. 

Expanding to Make Storage Pile 

An excellent example is in an 
old established business with a 
factory, boiler plant and railroad 
siding located on the bank of a 
river in the Middle West. Steam 
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pile outside. Such a procedure, 
of course, had the disadvantage 
of using up critical materials and 
also of spending money for equip- 
ment which would probably not 
be needed after the war. This 
use of more conveyor, and sup- 
ports, has been avoided by. the 
expenditure of only about $100. 
What was done was to connect 
a 6-in. galvanized leader pipe, 
as shewn in Fig. 4, at the last 
vate in the existing horizontal 
serew conveyor. A fire hose was 
then connected to the pipe back 
of where the coal is discharged 
into it. Water pumped from the 


river forees the coal through the 
leader pipe which passes through 
the wall of the boiler house and 
out to the storage space. A stor- 
age pile covering considerable 
space is easily made by changing 
the direction and length of leader 
pipe. 
Concrete Storage Building 

Storage of large quantities of 
coal, under restricted conditions, 
has been provided for at a munici- 
pal pumping station. In this case 


Fig. 4. View showing how auxiliary con- 
veyor, using water jet to carry coal, trans- 
ports it from last gate of inside screw con- 
veyor to outside storage pile 
there are five 500 hp stoker-fired 
boilers. A coal storage building 
246 ft long, 26 ft wide and about 
60 ft high, divided into ten 
bins 23 ft square with hopper bot- 
toms, has been built as shown in 
Fig. 5. Physical conditions made 
this type of structure a necessity. 

The requirements of the me- 
chanical coal - handling system 
were: to deliver coal from the 
track hopper to any one of the 
bins and from them (or direct 
from car) to the bunker above the 
boilers; to move coal from one 
bin to another; and to provide 
for crushing run-of-mine coal (in 
case the regular coal should be- 
come unavailable) and of frozen 
lumps. 

These conditions were met by 
installing a 30-in. wide overlap- 
ping, steel-apron conveyor feeder 
from the track hopper to the 
crusher or direct to a lower run 
of Peck carrier. The feeder op- 
erates at 10 fpm and is driven 
by a 5 hp high-torque, totally- 
enclosed, ball-bearing, squirrel- 
eage motor. When coal is being 
handled that does not need erush- 
ing, the crusher rolls are opened 
so that the coal passes through 
the latter to the Peck carrier. This 
carrier is some 900 ft long, with a 
rectangular path having a lift of 
62 ft to the tops of the ten storage 
bins, a run of 388 ft horizontally 
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Fig. 5. Long, narrow, concrete storage building stores coal for 
municipal pumping plant. Conveyor in this building shown in Fig. 6 


along the top of these bins to the 
boiler house bunker and a return 
bottom run under the bins of 
equal length, with, of course, a 
descending run of 62 ft. 

Thus coal is taken by the 
apron feeder from the track hop- 
per, delivered to the Peck carrier 
through the crusher, which may 
be in operation or have its rolls 
set apart, up to the top of the 
bins to drop coal into any one, 
down to the bottom run where 


coal may be taken from the hop- 
per bottom of any bin and carried 
up and around to any other bin. 
The carrier naturally extends into 
the boiler house to deliver coal 
to a parabolic, gunite-lined sus- 
pension bunker having spouts to 
the stoker hoppers of each of the 
five boilers. Adjustable dumpers 
along the top run of Peck carrier, 
set by an attendant, provide for 
delivering coal to the desired 
point. 


Fig. 6. In storage building shown in Fig. 5, this conveyor delivers 
from track hopper to any of several storage bins, reclaims and de- 
livers to bunkers in adjacent boiler house 


The carrier travels between 40 
and 50 fpm and is capable of 
handling 50 to 60 tons per hr. Its 
operation is quiet and without 
vibration and a 25 hp motor is 
sufficient for the drive. Figure 
6 shows a view of the upper hori- 
zontal run with the pivoted buck- 
ets being tilted by the dumper 
to discharge coal into one of the 
storage bins below. The system 
has given very satisfactory re- 
sults. 





New Carrier Current 
System Does Ten Jobs at 
Once 


CARRIER CURRENT can be applied 
to transmission-line conductors for 
the purpose of carrying electric 
power, voice, relaying, telemeter- 
ing, or control signals. The scheme 
usually employed generates a ear- 
rier or radio-frequency signal and 
superimposes it on the transmission 
lines. By starting and stopping 
this carrier wave on a code basis, 
according to Westinghouse engi- 
neers, various relaying, super- 
visory, or metering signals can be 
transmitted one at a time. The 
wave can be modulated by audio 
waves for voice communication. 
Normally, when the carrier wave 
is interrupted to carry one kind of 
signal, it cannot be used to perform 
other chores. 

New Westinghouse equipment 
now makes this possible. A car- 
rier frequency is generated as be- 
fore, but it is transmitted contin- 
uously. It serves as a continuous 
vehicle for as many as ten inde- 
pendent tones or audio waves, each 
of which can be used as a channel 
for a different function. Thus, it 
is possible to have ten different 
pieces of intelligence sent simul- 
taneously with other functions. 
When it is desired to accommodate 
a frequency band wide enough for 


satisfactory communication, six of 
the tones must be dropped out. 
This still leaves four tones for other 


Operator uses the phone channel on new 

Westinghouse carrier current system. Note 

various panel units that can be arranged to 

suit a particular installation. Ten independ- 

ent audio waves are available for as many 
different functions 


functions that are entirely inde- 
pendent of each other and of the 
conversation. 

In addition to these great appli- 
cation advantages, the new carrier 
equipment is also arranged for 
maximum mechanical flexibility. 
Transmitter and receiver panels, 
individual tone panels and all aux- 
iliary panels are standard 19-in. 
relay rack type. This permits con- 
venient arrangement in many de- 
sired combinations since several 
sizes of cabinets are available. 


Periodicals Wanted for 


Foreign Libraries 

A committee of the American 
Library Association is collecting 
scientific and technical journals for 
eventual shipment to foreign libra- 
ries and institutions unable to get 
them now because of the war. The 
Committee is eager to acquire 
PowER PLANT ENGINEERING be- 
cause the publisher’s back copy 
supply is exhausted for many issues 
published during recent years. 
Only through your gifts can copies 
be obtained. The Committee will 
provide storage space if necessary. 
If you wish to help by donating 
your periodicals, please write to 
Dorothy J. Comins, Executive As- 
sistant, Committee on Aid to Libra- 
ries in War Areas, Library of Con- 
gress Annex, Study 251, Washing- 
ton 25, D. C. 
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The Gas Turbine— 
An Engineering Possibility Today 


By 


SANFORD A. MOSS, Ph.D. 


Consulting Engineer, Supercharger Engineering Division, 
General Electric Co. 


The gas turbine as a prime mover has not yet been applied exten- 
sively, except in isolated cases such as 4000-kw power plant at 
Neuchatel, Swiss Federal Railways locomotive . . . Partial gas tur- 
bine cycles, combining turbine with internal combustion engine and 
with industrial processes, are in use. Development of constant- 
pressure aviation turbosupercharger, begun as World War | project 
in 1917, brought to highest state by author's company. Alternation 
of developments between gas turbine and turbosupercharger has 
accelerated the former's progress towards being a prime mover 





HE General Electric gas-tur- 

bine work, previously men- 
tioned as beginning in June, 1903, 
continued until about 1907. At 
first the power for compression 
consumed all the turbine power. 
But a simple approximate com- 
putation can be made which will 
show the other side of the picture. 
Suppose the initial pressure for 
the compressor and the exhaust 
pressure of the turbine is 14.7 psia 
and suppose the final pressure of 
ihe compressor and the nozzle in- 
let pressure of the turbine is 49 
psig or 63.7 psia. With such 
equality of initial and final pres- 
sures for turbine and compressor, 
the ratio of the theoretical power 
from the turbine to the theoretical 
power required for the compres- 


Fig. |. GE. gas turbine operating on 1000-F combustion products at Oleum, Calif., plant 


sor is equal to the ratio of the 
absolute temperature at nozzle 
inlet to the theoretical absolute 
temperature at the end of isen- 
tropic air compression. 

A test of the Neuchatel gas 
turbine is cited later, and its fig- 
ures should be before every gas- 
turbine student. The ratio of the 
theoretical powers in test No. 2 
is 1.83 and the ratio of the abso- 
lute temperatures is 1.82 which 
shows the character of the ap- 
proximation here being made. 
With 70 F inlet temperature the 
compressor isentropic final tem- 
perature is 802 F abs. Suppose 
the temperature at the turbine 
nozzle inlet is 1946 F. This is 
a high temperature, but within 
the bounds of possibility. The 
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Fig. 2. Highly supercharged two-stroke 
Diesel engine, with direct-connected recipro- 
cating compressor and mechanical transmis- 
sion between exhaust-gas turbine and Diesel 
engine. Turbine is coupled by gearing, shown 
here as chain gear, to engine crankshaft. D— 
Diesel engine; E—compressor; T—exhaust-gas 
turbine; G—gear; a output at 
shaft 





absolute temperature at the noz- 
zle inlet then is 2406 F. The ratio 
of absolute temperatures, which is 
approximately the ratio of the 
theoretical powers, then is 3, that 
is, the theoretical power for the 
compressor is 33 per cent of the 
theoretical turbine power. 

Using the efficiencies of the 
Neuchatel gas-turbine test, the 
compressor efficiency is about 85 
per cent, so the actual power for 
the compressor is 0.33/0.85 or 39 
per cent of the theoretical turbine 
power. With 88 per cent efficiency 
of the turbine, the actual power 
from the turbine is 88 per cent 
of the turbine theoretical power. 
That is to say, the net power is 

*Second part of abstract of paper entitled Gas 
Turbines and Turbosuperchargers presented De- 
cember 1, 1943, before Annual Meeting ASME, 


New York City. Part I published in Power 
Piant ENGINEERING, February, 1944 
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Fig. 3. This gas-turbine generating unit, installed in a bomb-proof shelter at Neuchatel, 
Switzerland; develops approximately 4000 kw of net power 


(0.88—0.39)/0.88 or 55 per cent 
of the turbine actual power. This 
figure is far beyond the 1907 pos- 
sibility and is on the basis of all 
of the progress since that date, 
and then some. The Neuchatel 
eas-turbine test has a turbine tem- 


perature of about 1000 F, much 
lower than the 1946 F previously 
assumed, so that the net power 
only is about 27 per cent of the 
actual turbine power. But while 
in 1907 we hoped for everything 
that since has been shown by the 


Neuchatel test, the turbosuper- 
charger, and all the other prog- 
ress, the actual reality was far 
different. 

So the General Electric gas- 
turbine research continued until a 
fuel consumption was in sight, of 
4 lb of kerosene per net hphr. At 
that time good oil engines were 
using 1 lb of oil per net hphr. 
Even though it seemed certain 
that the clouds cast upon the op- 
eration of a gas-turbine nozzle 
had no basis in fact, it was 
thought desirable to measure ac- 
tual spouting velocity of products 
of combustion. So the combustion 
chamber was flexibly mounted 
and nozzle reaction measured. 

Similar nozzle-reaction experi- 
ments later were conducted by 
Glenn B. Warren with = similar 
results. Recently, Dr. Chester W. 
Smith and other General Electric 
engineers have worked on. tables 
of available energy of products 
of combustion for  turbosuper- 
chargers, with exact values of 


specific heat. But probably more 
work needs to be done to get ex- 
act available energies for gas 
turbines. 

All of the General Electric gas- 
turbine work was conducted with 
temperatures possible with mate- 
rials then known, and no vision 
was had of the possibilities which 
the turbosupercharger work to be 
deseribed later has developed. So 
the temperatures were kept low 
by air excess or water injection, 
both resulting in inefficiencies. No 
way then seemed open to do bet- 
ter, and so the gas-turbine part 
of the research was postponed, 
but with vigorous commercial 
work on centrifugal compressors, 
as already mentioned. 


Fig. 4. View of a G.E. 
turbosupercharger, op - 
erating on test under 
stratosphere conditions; 
air at —50 F enters com- 
pressor at top, frosting 
pipe; exhaust from en- 
gine enters turbine noz- 
zle box from right at 
temperature high 
enough to heat pipe in- 
cipient white and nozzle 
box from white to red. 
Taken from a water col- 
or drawn from actual 
unit being tested 


Explosive and Continuous 
Combustion 

The gas turbine had been ex. 
pected to replace the reciprocat- 
ing internal-combustion — engine, 
and so there was an early idea 
that it was essential gas-turbine 
combustion should be similar, 
This led to a number of propos- 
als for explosion gas turbines, as 
in the case of LePontois. A Ger. 
man engineer, Hans Holzwarth, 
has made extensive publications 
on such apparatus through many 
years. But there seems doubt as 
to whether he ever reported per- 
formance of a complete machine 
which compressed its own air. 

Opposed to these explosion gas 
turbines are those based on con- 
tinuous combustion under pres- 
sure. The possibility of efficient 
operation once was doubted. Since 
then many continuous combustion 
chambers have been operated with 
complete success, so demonstra- 
tion on this point no longer is 
needed. 


Gas-Turbine Prime Movers 


Thus the gas-turbine idea has 
been kept alive through many 
years, with some partial approach- 
es, as will be discussed later, but 
always with the hope among en- 
thusiasts ‘that some day it will 
compete with such high efficiency 
prime movers as the modern steam 
central station or the internal- 
combustion reciprocating engine. 

The town of Neuchatel, Switz- 
erland, arranged for an_ emer- 
geney power plant, in a_bomb- 
proof place, as a war protection, 
and a 4000-kw gas-turbine plant 
was constructed. An _ efficiency 
test of this in actual operation 
was published by the famous Ger- 
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man turbine authority, then in his 
old age, Dr. A. Stodola, and seems 
to be a worth-while operation of a 
gas-turbine prime mover. It shows 
a thermal efficiency of 16 to 17 
per cent at about 1000 F. 

Recently actual test results 
have been published of the gas- 
turbine locomotive mentioned by 
Dr. Meyer as being constructed 
by Brown-Boveri for the Swiss 
Federal Railway, which seems 
ready for actual use. This is an- 
other operation of the sort of gas- 
turbine prime mover which has 
been sought through many years. 

Partial Gas-Turbine Cycles - 

There are some gas turbines in 
extensive commercial operation, 
but not as complete prime movers. 
An early one is the gas turbine in 
extensive use by the Brown- 
Boveri Co. and others, to supply 
compressed air to the super- 
charged combustion chambers of 
the steam boilers for the Brown- 
Boveri Velox System and other 
similar systems. 

Many partial gas-turbine 
eyeles have been in successful op- 
eration for years, for oil refineries, 
built by the Allis-Chalmers Mfg. 
Co., which has some connection 
with Brown-Boveri. Outfits of a 
similar sort have been constructed 
or planned by the General Elec- 
trie Co. and others. 

All of the foregoing outfits are 
planned for the comparatively 
moderate temperature of about 
1000 F. They use gases produced 
in the course of chemical and com- 
bustion operations, and drive air 
compressors. They do not have 
the obligation imposed on a gas- 
turbine prime mover, which has 
to produce net power as well as 
to compress the air which pro- 
duces by combustion or otherwise 
the fluid which drives the turbine. 
But they are definite steps in gas- 
turbine progress. 

In the meantime, temperatures 
used in steam turbines have been 
rising, and many are operating 
at temperatures around 900 to 
1000 F and show present general 
use of such temperatures. But to 
a “red-hot” enthusiast who lath- 
ers himself into a white heat in 
trying to get white-hot gas tur- 
bines, a mere 900 F is almost a 
refrigerator temperature. But it 
IS a step on the way. 

Reciprocating Engines Exhausting 
into Gas Turbines 
_ There are those who argue that 
for moderate powers, the upper 
part of the high-temperature 
range which is necessary for high 
prine-mover efficiencies can best 
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be handled in a reciprocating en- 
gine, with the gas turbine to take 
the gases at a reduced tempera- 
ture and carry the expansion to 
the limit. But whether or not 
this is going to be the ultimate is 
a question. 
Cycle Arrangements 

(a) Diesel-Turbine Cycle.— 
An early system was proposed by 
the engineer Johannsen of Gétaver- 
ken, a prominent ship-building 
econeern of Gothenburg, Sweden. 
A two-cyele Diesel engine ex- 
hausts at the high back pressure 
of about 4 atm and drives only 
its scavenging reciprocating air 
compressor, which is mounted on 
its crankshaft. The exhaust, cooled 
by a large amount of scavenging 
air, proceeds to the turbine, all of 
whose power is net. Sulzer Broth- 
ers, Ltd., of Winterthur, Switzer- 
land, has been working on various 
modifications of the same general 
plan. Free pistons also have been 
proposed. 

(b) Divided-Manifold Cycle.— 
Dr. Alfred Biichi of Winterthur, 
Switzerland, long has worked on 
turbosuperchargers and, as dis- 
cussed next, made a very early 
proposal for the modern type with 
constant pressure, since used by 
others. Biichi and his associates, 
Brown-Boveri & Co., also have 
used what may be ealled a divided 
manifold. This has a Diesel en- 
eine with the usual sort of turbo- 
supercharger, next discussed, ex- 
cept that nozzle-box sections and 
exhaust-manifold passages are di- 
vided so that a given exhaust 
passage into which exhaust is pro- 
ceeding from one cylinder is 
never connected to another eylin- 
der which is at the end of exhaust 
and beginning of intake. 
This cycle also has been used by 
Rateau. 

In most eases, the cycle is used 
with Diesel engines having low 
exhaust temperatures and low 
speeds, as compared with aviation 
engines. The  divided-manifold 
sections are of such reduced aren 
as to avoid sudden drop of ex- 
haust pressure. Furthermore, each 
eylinder exhausts by itself until 
its exhaust pressure dies out. So 
there is a variable nozzle-spouting 
velocity, which does not match the 
turbine-wheel speed during the 
entire time and thus causes a loss. 
The system of interlocking sec- 
tions of the exhaust manifold con- 
nected to the different cylinders 
causes appreciable complexity. 

Turbosuperchargers 

The constant-pressure-turbosu- 

percharger cycle first began prac- 


tical use with high-altitude avia- 
tion. During World War I Dr. 
William F. Durand was chairman 
of the National Advisory Commit- 
tee for Aeronautics, and in the 
course of one of his duties of ex- 
amination of schemes for aviation 
improvement, there came to him 
in the fall of 1917 a plan of the 
French engineer, Rateau, for us- 
ing a turbine wheel driven by the 
products of combustion of the en- 
gine exhaust, at constant pres- 
sure, to drive a centrifugal com- 
pressor to do the supercharging. 
Dr. Durand had been a professor 
at Sibley College, Cornell Univer- 
sity, in 1901, and he remembered 
the black smoke from the gas-tur- 
bine research. So he asked General 
Electric to undertake turbosuper- 
charger development in the 
United States. General Electric 
engineers had their own ideas 
about design details from their ex- 
perience with gas turbines, steam 
turbines, and centrifugal compress- 
ors and so started a development 
entirely independent of Rateau, 
which has continued to this day, 
with production successively in- 
creasing on account of the present 


war. 
Work in 1918 

The first General Electric tur- 
bosupercharger was constructed 
with wartime speed and was as- 
sembled on one of the Liberty mo- 
tors then being used, by the U. 8S. 
Army Air Corps, MeCook Field, 
Dayton, Ohio, in May, 1918. It 
was operated there so far as pos- 
sible at sea level and then tested 
at the 14,000-ft summit of Pike’s 
Peak, Colo. 

Rateau’s turbosupercharger de- 
velopment in France continued for 
a while after World War I and 
developments were started in Eng- 
land and Germany. But the re- 
sources devoted to the project 
abroad do not seem to have been 
sufficient to bring it to a state that 
warranted continuation. 

The principal interest that the 
turbosupercharger has in connec- 
tion with the gas-turbine problem 
is its development of a turbine to 
operate at high temperatures of 
products of combustion. It is true 
that the aviation turbosupercharg- 
er has only short-time operation at 
extreme conditions and does not 
have to meet the conditions of con- 
tinuous operation in a power plant. 
Nevertheless, many problems have 
been solved, due to the impetus of 
World War II, which advance the 
prospects of a gas turbine as a 

(Continued on page 138) 
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Savings in Return Condensate 


Manufactured equipment is now available for reclaiming heat from 
boiler blowdown and condensate from process . . . System devised for 
use in process plant... Chart for determining percentage of flash steam 


in hot water . . 


TEAM flashed from condensate 

has a heat value about which 
much has been written, and manu- 
facturers have developed and put 
on the market types of equipment 
which assure great savings in re- 
turning condensate to boilers at 
temperatures considerably higher 
than the boiling point of water at 
atmcspherie pressure. In modern 
plants, also, heat exchangers are 
employed to recover considerable 
heat from water blown down from 
boilers in operation. 

These two methods of conserv- 
ing heat are now being used, under 
the writer’s supervision, in a plant 
where considerable exhaust steam 
is used for process work. The ar- 
rangement and equipment are il- 
lustrated in the accompanying dia- 
gram. 

In this plant about 5,000,000 Ib 
of steam are generated per day. 
Of this steam, the dryhouse uses 
an average of over 1,000,000 Ib be- 
sides a considerable amount of ex- 
haust steam. An accumulating tank 
was installed to receive the dis- 
charge from the continuous blow- 
down system of the nine boilers in 
service. A similar tank was _ in- 
stalled in the dryhouse and the 
flash steam feeds into the exhaust 


10L8 EXHAUST STEAM LINE 
aw 


. Method of calculating savings worked out in detail 


By ANTHONY A. FETTE 


steam line for process work. 

After the system was in serv- 
ice on the continuous blowdown, 
a condensate meter was installed 
to measure the amount of dis- 
charge from the tank which gave 
a means of determining the value 
of the heat recovery system. The 
plant has nine boilers and some- 
times all of them are in service, but 
usually one is down for repair and 
maintenance work, and while the 
test reported here was made, No. 
9 boiler was out of service for 
repair. 

When the meter was put into 
service, it was found to be too small 
to measure the whole amount of 
condensate, hence, the measure- 
ments were made in groups of two 
and three boilers at a time and the 
remainder were shut off. Boilers 
Nos. 1, 2 and 3 are rated at 225 hp 
and the others at 500 hp each. The 
test was conducted for a period of 
a day and a half as shown by the 
test data given herewith. 

By means of the accompanying 
chart, Fig. 2, the percentages of 
condensate which flash into steam 
under different pressure conditions 
may readily be determined. Under 
the conditions of this test, the con- 
tinuous blowdown is illustrated by 
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MANUAL BLOW DOWN 


Fig. |. 


Arrangement of equipment designed for flashing steam from boiler blowdown 


water into process line 


the guide line designated A—140 
lb initial pressure of blowdown 
water from the boiler, relieved at a 
terminal pressure of 10 Ib will have 
13 per cent of its weight flashed 
into steam. Similarly the condi- 
tions at the dryhouse are deter. 
mined by the guide line B. Guide 
line C is for the end condition 
which at present vents to tlie at- 
mosphere but the heat available 
here may be utilized in the near 
future. 

The live steam to the dryhouse 
is measured by a steam’ flow meter 
and has a pressure drop of 15 |b. 
The boilers carry a pressure of 140 
lb and the live steam used in the 
drumdryers is at 110 psi. The 
amount of the continuous blovw- 
down of each boiler is increased 
or decreased as dictated by the 
amount of concentration of impuri- 
ties in the boiler water, which is 
determined daily. These conditions 
are about the average for normal 
operation. The drumdryers carry 
110 psi right into the discharge 
traps and the bypasses around 
traps are usually partly open to 
insure against any accumulation of 
condensate in the dryers and also 
to insure dry steam in the dryers. 

In the following paragraphs are 
given the results of the test run to 
determine the amount of the con- 
tinuous blowdown, and the method 
the author has used to determine 
the savings which have been ef- 
fected by the use of flash steam in 
this particular plant. 


Test Run on Continuous Blowdown 
December 2, 1943 


Soilers Nos. 1, 2 and 3 
12:45 to 1:45 
1:45 to 2:45 
2:45 to 3:40 
Average per hour 
Boilers Nos. 4, 5 and 6 
9:30 to 10:30... .5475 lb 
10:30 to.11:30....5450 Ib 
11:30 to 12:30... .5500 Ib 
Average per hour 
Boilers Nos. 7 and 8 
1:30 to 2:30 
2:30 to 3:30 
3:30 to 4:30 
Average per hour.... 
Total hourly metered 
blowdown 


3300 Ib 


5475 lb 


4000 Ib 
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Fig. 2. Chart for indicating the percentage of water flashed into steam in oa from 
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high to low pressure. 


The water is at the temperature corresponding to boi 


ng at the 


pressure used on chart 


Continuous Blowdown on Boilers 
Under Conditions Indicated’ by A, 
Fig. 2 

Total metered hourly blow- 
down, 12,775 lb, times hours in 
day, 24, equals 306,600 Ib per day. 
This is 87 per cent of the total 
blowdown since 13 per cent flashed 
into steam prior to metering and 
passed off into the exhaust steam 
line for process work. To find the 
total initial weight of blowdown 
water to the tank, divide 306,600 
by 87 and multiply by 100, which 
gives 352,414 Jb. The amount 
flashed into steam is then 352,414 
minus 306,600 or 45,814 Ib. 

Plant records show that the 
average total cost of steam during 
the past 10 months was $0.389213 
per 1000 Ib, or practically 40 cents. 
Using this cost figure in the caleu- 
lations, the savings may be esti- 
mated as follows: 

45,814 + 1000 x 0.40 = $18.33 

per day 
_ 18.33 « 365 = $6,690.45 sav- 
ings per year by having continuous 
blowdown to a flash tank instead of 
direct to sewer at atmospheric 
pressure, 


Dryhouse at Conditions Indicated 
at B, Fig. 2 

Live steam used at dryhouse at 
present as recorded by a steam flow 
meter amounts to 1,346,117 lb per 
day. In the flash tank the returns 
are reduced in pressure from 110 
psi to 10 psi. Part of the conden- 
sate is thus flashed into steam, the 
percentage indicated on the chart, 
Fig. 2, being 11.2. Using these fig- 
ures in the following calculation 
gives: 
1,346,117 0.112 = 150,765 Ib of 
condensate flashed into steam at 10 
Ib pressure for process use. 
150,765 — 1000 x 0.40 (cost of 
steam per 1000 Ib) = $60.30 
which represents the savings per 
day. 
Estimating that 15 days may be 
lost during the year due to me- 
chanical failures, the operating 


days during a year would be 350. 


Thus: 

350 XX 60.30 = $21,105.00 esti- 

mated saving per year by flashing 

dryhouse condensate returns. 
Continuous Blowdown Under 

Conditions Indicated at C, Fig. 2 
In discharging the tank to at- 


mosphere, the pressure drops from 
10 psi to 0 and thus flashes 2.8 per 
cent of its weight to steam. From 
figures given above: 

306,600 < 0.028 = 8,584.8 lb water 
flashes to steam in the sewer per 
day under these conditions. 

8,584.8 -- 1000 « 0.40 (cost of 
steam per 1000 lb) = $3.434 per 
day, and this multiplied by 365 
gives $1,253.41 as the amount that 
could be saved by employing a heat 
exchanger on the discharge to the 
sewer. 


Dryhouse Under Conditions 
Indicated at C, Fig. 2 

The amount of condensate com- 
ing to the hotwell under these con- 
ditions is 1,346,117 — 150,765 or 
1,195,352 Ib. When vented to at- 
mosphere 1,195,352 Xx 0.028 or 
33,479.86 lb per day flash to 
steam which escapes to atmosphere. 
If used this would amount to 
33,480 —- 1000 x 0.40 (cost of 
steam per 1000 Ib) or $13.39 sav- 
ing per day; or 13.39 < 350 = 
$4,686.50 could be saved by the use 
of a heat exchanger on the vent 
to atmosphere on returns from the 
dryhouse. 

Summary 

Saved or diverted to process 
work— ; 
$ 6,690.45 from continuous boiler 

blowdown 


21,105.00 from dryhouse returns 


$27,795.45 combined savings from 
both the above. 
Possible savings that could still 
be made by heat transfer in vent 
to atmosphere— 
$ 1,253.41 from continuous blow- 
down 
4,686.50 from dryhouse 


$ 5,939.91 from both the above 
$27,795.45 is the estimated saving 
at present 


$33,735.36 could be total saving. 

Note:—Mr. Fette has given in 
detail his method of estimating sav- 
ings due to the use of means for 
reclaiming heat from flash steam. 
In his ealeulations he places a value 
of 40 cents for 1000 lb of steam 
regardless of the pressure of the 
steam. This high value may be 
questioned for steam in his cycle at 
110, 10 and 0 psi. Readers are cau- 
tioned to take this factor into con- 
sideration when making estimates 
of possible savings in their own 
plants.—Editor. 
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The Winter Meeting of 


The 


AIEE 





Over 1200 electrical engineers attend annual winter 
technical meeting of the American Institute of Elec- 
trical Engineers in New York. Many new develop- 
ments disclosed. Feature of the meeting was a dis- 
play of captured enemy communication equipment 
and an address on enemy communications equip- 
ment by Major General Colton of the U. S. Signal 
Corps. Session on standardization of turbogenera- 
tor characteristics of importance to power men. 
New crossbar toll switching system and new auto- 
matic ticketing telephone system, newest deve!op- 
ments of the Bell Telephone Laboratories. S. G. 
Hibben of Westinghouse tells of new circular fluor- 
escent lamps. Dr. Vannevar Bush of Carnegie Insti- 
tution of Washington given the Edison Medal 





HE WINTER TECHNICAL 

MEETING of The American 
Institute of Electrical Engineers, 
held at the Engineering Societies 
Building in New York, January 24 
to 28, covered a wide and varied 
range of interest and technical ac- 
tivity. It was attended by over 
1200 members of the Institute and 
their guests. 

It is not possible in a brief re- 
port to cover any but a small part 
of the various aspects of a large 
meeting of this kind and in what 
follows, we will concentrate largely 
on those parts of the meeting that 
are of interest to the power engi- 
neer. As in previous years, the 
technical papers and the confer- 
ences covered virtually the whole 
field of electrical engineering. There 
were sessions on communication 
developments, both wire and radio; 
on power generation and distribu- 
tion; on transmission; on instru- 
ments and relaying; on electrical 
transportation by land, sea and air, 
ete. There were other conferences 
dealing with more general topics 
such as safety and education ; there 
was one which dealt with problems 
in civie affairs and cooperation 
with other organizations. At the 
general session on Wednesday 
morning, January 26 which in- 
eluded the presentation of the Edi- 
son medal to Dr. Vannevar Bush, 
Colonel Willard Chevalier, pub- 
lisher of Business Week, delivered 
an address entitled, ‘‘The Engineer 
in America’s Business Future.’’ 

The Institute of Radio Engi- 
neers also held a meeting in New 
York on Friday and Saturday of 
the same week and one of the fea- 
tures of both meetings was a joint 
session on Thursday evening, Jan- 
uary 27. This session was of un- 
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usual interest because of an address 
by Major General Roger B. Colton, 
Chief of the Engineering and Tech- 
nical Service of the Signal Corps, 
U. S. Army, on the subject of 
“Enemy Army Communication 
Equipment.’’ This was the first 
complete discussion of enemy signal 
apparatus made public by the Sig- 
nal Corps. General Colton’s ad- 
-dress was not only extremely inter- 
esting because of what he said but 
it was enhanced by an exhibit of a 
substantial amount of captured 
German, Italian and Japanese tele- 
phone and radio equipment. There 
was also a display of some of the 
communication equipment used by 
the U. 8. Signal Corps. While some 
of the German radio equipment 
was beautifully made, and some of 
the more recent Japanese equip- 
ment was well made, none of it was 
substantially better than our own. 
Our own equipment can be classi- 
fied as second to none. 

The magnitude of the communi- 
cation job our armies have accom- 
plished, the General pointed out, 
could be appreciated by a compari- 
son between the money spent for 
signal equipment in this war and 
World War I. The largest annual 
appropriation for the signal serv- 
ice of the Army during World 
War I was $83,000,000 while dur- 
ing the fiscal year ending June 30, 
1943, the appropriation amounted 
to more than $5,500,000,000 — 66 
times as much! 

The Edison Medal this year 
‘went to Dr. Vannevar Bush, now 
President of the Carnegie Institu- 
tion of Washington. The presenta- 
tion was made at the general ses- 
sion on Wednesday morning by 
the President of the AIEE, N. E. 
Funk. Dr. Bush is noted for his 


many scientific achievements in the 
electrical field but his principal 
fame, perhaps, extends from his de. 
velopment of mathematical analyz. 
ers, principally the differential 
analyzer at the Massachusetts In- 
stitute of Technology. 
Standardization of Turbo-Generator 
Characteristics 

Of considerable importance to 
those engineers engaged in the 
operation or design of turbo gen. 
erators, was the conference on 
turbo-generator characteristics. 
This session began with the presen- 
tation of a report by the joint 
AIEE-ASME Committee on turbo. 
generators and this was followed 
by discussion from the floor. 

The AIEE-ASME Joint Com- 
mittee on turbo-generators was 


_ formed to standardize the impor. 


tant characteristics of turbo-gen- 
erators in sizes of 10,000 kw and 
above. The ASME group has ree- 
ommended five standard turbine 
ratings of 12,500, 20,000, 30,000, 
40,000, and 60,000 kw operating at 
3600 rpm. Each of these units will 
have a guaranteed capacity of 110 
per cent of their nominal output 
values. This guaranteed capacity 
will be available whenever the ma- 
chine is in normal condition and 
operating. under normal steam 
conditions. 

Offhand it might seem simple 
enough to design generators with 
characteristics to conform to the 
turbine capacities suggested but 
the problem is complicated by vari- 
ous factors. The problem concerns 
the standardization of machines 
that may be built by the tens per 
year and not by the thousands or 
millions, as in the case of many 
standardized articles. Further- 
more, most of them will be used 
alongside or electrically connected 
in parallel with many older but 
still serviceable units, hence there 
is required a duplication of some 
characteristics (voltage, phase, fre- 
quency, for example) that intro- 
duce complications not involved in 
the building of a standardized auto- 
mobile or electric appliance. 

Data for this discussion were 
obtained by sending a question- 


‘naire to members of the AIEE 


Committe on Electrical Machinery, 
the AIEE Committee on Power 
Generation, and the EET Electri- 
cal Equipment Committee. Replies 
were received from over 35 mem- 
bers of these various committees 
with information applying to over 
15,000,000 kw of installed capacity. 

In a large number of turbo- 
generators built in the recent past, 
it has been quite usual practice to 
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supply a generator with 80 per 
cent power factor rating but a tur- 
pine having a maximum capability 
of 125 per cent of the generator 
nameplate kilowatt rating. Thus 
the unit could carry full kva at 
unity power factor. In some cases 
the machines have been re-rated to 
this maximum output which was 
available only at high power fac- 
tor. In other instances the surplus 
capacity above nameplate rating 
has been the margin to carry sud- 
den swings in load and to offset 
some of the factors that tempo- 
rarily derate a _ turbo-generator, 
such as steam conditions not nor- 
mal, poor vacuum, or dirty turbine. 
The change from a 25 per cent mar- 
gin to a 10 per cent margin must 
be considered for its effect on size 
of generator and general system 
planning problems. 

The report of this committee 
was intended not to make specific 
recommendations at this time but 
merely to present data that would 
stimulate discussion. There is, for 
example, the question, ‘‘What is 
meant by turbine rating?’’ Is it 
the instantaneous output the unit 
is capable of delivering or is it the 
average energy output, say in kwhr 
per hr? This latter point of view 
is the one that is of real interest 
to system operators. The turbines 
have a definite torque capability 
which limits their ability to take 
increases in load. Generators, 
however, under normal conditions 
have sufficient thermal capacity to 
= sudden short-time increases in 
oad. 

It should be evident, merely 
from the few aspects of the prob- 
lem outlined above, that it is not 
a simple one and it was with these 
conditions in mind that the com- 
mittee asked for a general discus- 
sion. Such a discussion is essential 
for a clear understanding of the 
problems. The discussion was con- 
fined to three basic characteristics 
of the generators: (1) ratio of gen- 
erator rating to turbine rating, (2) 
power factor rating, and (3) short- 
cireuit ratio. 

Much of the discussion on the 
report at the meeting was in regard 
to the power factor rating. The 
question of power factor seems to 
be the most important single fac- 
tor, and the discussion of it was 
extremely interesting. Much de- 
pended upon the particular prac- 
tice used by the individual dis- 
cussor. Mr. Sills of the Public 
Service Electric Co., for example, 
said that his company was one of 
the few large companies which did 
not have a power factor clause in 


their contract; there is no induce- 
ment for their customers to im- 
prove power factor. Yet the power 
factor of the load runs 91 per cent 
on peaks, 89 per cent on sub-peaks 
and 86 per cent minimum. This 
high power factor, he said, was 
brought about largely by the in- 
stallation of capacitors and con- 
densers, by the company, not the 
customer. There were many ques- 
tions to be answered he said. How 
much wattless power should be car- 
ried on the generator, how much 
on synchronous condensers, how 
much shall the customer pay for 
wattless power? Mr. Sills believes 
that much of the data in the re- 
port results from rate structure. 

Mr. Dean of the Detroit Edison 
Co. made a number of pertinent 
remarks on the subject. A genera- 
tor, he said, might represent an in- 
vestment of 5 or 10 dollars out of 
a total station cost of, say, $100 
per kw. By skimping in the design 
of a generator one might save per- 
haps 10 to 15 per cent of that $5.00. 
While they (Detroit Edison) were 
in favor of standardization they 
would be reluctant to buy machines 
which were skimped—they were in- 
clined to buy low power factor gen- 
erators. The low power factor gen- 
erators on their system, he said, 
came in very handy in carrying 
some of the war loads. The field of 
the generator, Mr. Dean pointed 
out, is usually the limiting feature 
of the machine, it heats up most 
rapidly. 


It can be readily understood 
from these few comments on the 
discussion that the problem of gen- 
erator standardization is a compli- 
eated one, that will need the co- 
operation of all interested parties 
if it is to be solved satisfactorily. 


Industrial Power Applications 


Perhaps the next session of 
greatest interest to power engi- 
neers was the conference on indus- 
trial power applications held on 
Thursday, Jan. 27. This conference 
was, for the greater part, a prac- 
tical discussion of the design and 
operation of power distribution 
systems in industrial plants, though 
it included also such papers as the 
one by Palmer and Leigh on In- 
verter Action on Reversing of 
Thyratron-Motor Control. 

A paper at this-session that at- 
tracted considerable attention was 
one by L. D. Peterman of Ford, 
Bacon & Davis, on Short Circuits 
and Breakers. This described ex- 
perience with short circuits and 
emphasized the co-ordination be- 
tween fuses and circuit breakers. 
Since the paper had to do primarily 
with circuits of 600 v and less, the 
short. cireuits discussed were only 
those of low resistance which de- 
velop from defective or damaged 
equipment, not overloads. 

Mr. Peterman pointed out that 
the application of protective de- 
vices involves different principles 
for various types of circuits. Two 
of the principal types of circuits 


Fig. 1. Typical group between sessions. L. to R. R. C. Gorham, University of Pittsburgh; 
E. R. Whitehead, Duquesne Light Co.; J. R. North, Commonwealth and Southern Corp.; 
G. D. McCann, Westinghouse Elec. & Mfg. Co. 
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which require differing treatment 
are: 1. The simple branch circuit 
supplying a single current consum- 
ing device, and 2. A feeder which 
supplies a group of branch circuits. 
These two types of circuits are 
illustrated in Fig. 2. 

The protective device of the 
branch circuit at ‘‘A’’ is simple in 
application and is governed by well 
established rules. In most cases the 
rules of the National Electric Code 
govern. In general the trip rating 
of the protective device matches the 
rating of the wire, but the code 
does not distinguish between a time 
delay device which may permit a 
temperature rise of 10 deg in the 
wire before opening and an in- 
stantaneous device which permits 
almost no heating of the wire. 

The protective device in the 
feeder at ‘‘B’’ also is applied 
usually to match the current rating 
of the wire. It should open the cir- 
euit if a fault develops in the 
feeder conductor or in the branch 
circuit .protective devices, but it 
should not open for a fault which 
develops in the branch circuit. As 
Mr. Peterman pointed out, this ac- 
tion does not always take place. In 
many cases where faults develop on 
a branch circuit, the feeder break- 
ers trip off, thus shutting down a 
large part of the plant. This brings 
up the problem of providing proper 
selectivity between feeder protec- 
tion and branch circuit protection. 

Mr. Peterman indicated that 
utility engineers have grappled 
with this same problem for years 
on high voltage circuits and that 
they had achieved a high degree of 
success by the use of various types 
of relays and oil circuit breakers. 
Yet, in the low voltage field, where 
direct acting breakers are available 
having inherently greater operating 
speed than any high speed relay 
and oil breaker combination, no 
real attack has been made on the 
problem of securing selectivity and 
adequate coordination. 

In summing up his remarks, 
Mr. Peterman said that the most 
urgent need at the moment is ad- 
justable trip ratings for all types 
of breakers. When an engineer 
buys switchgear for a new indus- 
trial plant he seldom knows the 
size of his feeders. If he buys a 
300 amp breaker he is sure to wish 
later that he had purchased a 400 
amp unit. If he changes to 400 
amp, he may find that a few ought 
to be 600 amp. A 100 amp breaker, 
said Mr. Peterman, ought to be ad- 
justable between 5 and 100 amp. 
The field for breakers is limited 
until that can be done. 
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Fig. 2. Diagram of feeder and branch cir- 
cuits discussed by L. C. Peterman at the 
Industrial Power Application session 


Other papers at this session 
dealt with lightning protection for 
industrial equipment, design of 
plant distribution systems, induc- 
tion heating applications and a de- 
scription of the Dodge-Chicago 
Plant’s distribution scheme with 
airplane engine power recovery cir- 
cuits. The session was continued in 
the afternoon with other papers of 
the same general character. 

There was great interest in the 


paper on induction heating appli- - 


cations referred to above, which 
was presented by H. E. Somes, 
Chief Engineer, Budd Induction 
Heating, Inc., of Detroit, Mich. 
Mr. Somes pointed out that they 
have in their Detroit plant what 
was probably the largest induction 
heating installation in the world. 
This consists of 62 heaters powered 
by 7200 kw of motor generators 
having frequencies from 3000 to 
9600 cycles. They had, he said, 
processed approximately 20 million 
pieces aggregating 104,000 tons of 
forgings for ordnance purposes, 
using electro-magnetic induction 
heating. It has been their experi- 
ence that the savings of material 
and the reduced cost of scale re- 
moval offset to a large degree the 
cost of electric power. In other 
words, while the heating cost may 
range from $3.00 to $5.00 per ton 
for heating to forging tempera- 
tures, nevertheless the reduction of 
billet weight which is found to be 
between 3 per cent and 5 per cent, 
and the lowered cost of scale re- 
moval together with the increase 
in die life makes for a substantial 
reduction in the production cost. 
Lighting Developments 

An interesting demonstration 
was given at the conference on 
Lighting, by 8. G. Hibben, Direc- 
tor of Applied Lighting, Westing- 
house Electric & Mfg. Co. Mr. Hib- 
ben showed the various new types 
of lighting developed in recent 
years. Among other new develop- 
ments Mr. Hibben described new 
circular fluorescent lamps that had 
been made recently. Up to the pres- 
ent time, it has been possible to 
make fluorescent lamps only in the 
straight tubular form. No way 
could be devised to apply the phos- 
phor coating to the inside of cir- 
cular or other curved tubes. Any 
attempt to make such lamps re- 


sulted in an unequal distribution of 
the phosphor coating on the inside 
of the tubes. Now, however, the dif. 
ficulties in this direction have been 
largely overcome by the introduc. 
tion of the phosphor material into 
the composition of the glass itself, 
By the development of a new type 
of glass which fluoresces under the 
action of ultra-violet radiation, it 
becomes possible to make fluores. 
cent lamps in any shape desired. 
New Developments in 
Communication 

Several interesting develop. 
ments in the communication field 
were described at the session on 
Communication and Electronics, 
One of these was the new Crossbar 
Toll Switching System recently 
placed in operation in the Phila. 
delphia area by the Bell System. 
This system was described in a 
paper presented by L. G. Abraham, 
A. J. Busch and F. F. Shipley, all 
of the Bell Telephone Laboratories. 
The system was designed by the 
engineers of the Bell Laboratories 
for large toll centers where most 
of the central offices are of the 
panel and crossbar types. The 
Philadelphia installation was de- 
signed before the war. Even then 
it was apparent that a mechanical 
switching system was urgently 
needed to secure faster and more 
economical switching. War condi- 
tions produced an abnormal growth 
in toll traffic that accentuated the 
need for the new equipment. The 
system was, therefore, installed as 
rapidly as the heavy load of war 
work on the engineering and man- 
ufacturing organizations of the 
Bell system would permit. 

The function of toll switching 
equipment is to provide connec 
tions that will enable subscribers to 
converse with other subscribers in 
localities too distant to be reached 
over their own network. If the toll 
areas in which the calling and 
called subscribers are located have 
a sufficient community of interest 
there may be direct circuits be 
tween them, and at each terminal 
there will be a switched connection 
to a local office. The system cannot 
be described briefly but it makes 
use of the crossbar switch which 
has been so successful in_ local 
offices since 1939. It offers many 
improvements over the switching 
equipment used in the large toll 
centers in the past. Transmission 
objectives are met with greater ease 
and substantial economies are made 
in the outside plant and repeater 
equipment. 

Another advance in the art of 
wire telephony was described in 4 
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paper by O. A. Friend of the Bell 
Telephone Laboratories. This is a 
new system of automatic ticketing 
of telephone calls, which has re- 
cently been placed in commercial 
service in the Bell System, the in- 
itial installation being in Culver 
City, adjoining Los Angeles, Calif. 
This system enables telephone users 
in a metropolitan area to dial for 
themselves their calls to nearby 
points instead of placing them with 
an operator. It has the distinctive 
feature that it automatically pre- 
pares an individual printed ticket 
showing the information needed 
for charging the call. 

While automatic ticketing is 
new in this country, some forms 
have been in use in Europe for a 
number of years. The system just 
developed by the Bell Laboratories 
in some respects resembles and in 
other respects differs from auto- 
matic ticketing systems developed 
abroad and used commercially in 
several networks in Belgium prior 
to the war. 


Aircraft Electrical Systems 


While aircraft power plants are 
far removed from the interests of 
the average power engineer, some 
of the papers on aircraft power 
systems presented at the meeting 
were of interest because the sys- 
tems described were so different. 
Intensive development work is 
now underway on electrical systems 
of tomorrow’s aircraft. In general, 
it seems that alternating current 
has advantages over direct current 
for airplane work. W. K. Boice and 
L. G. Levoy, both of General Elec- 
tric, pointed out that an extensive 
line of 400 cycle aircraft equip- 
ment, including generators, regula- 
tors, switchgear, control, trans- 
formers, motors, instruments, etc., 
has already been developed. At the 
same time they pointed out that 
present indications do not point to 
the use of a-c in all types of planes. 
The 27-v, d-e electrical systems 
used in Flying Fortresses and Lib- 
erators is performing in a most 
satisfactory manner. However, the 
size, performance, and electrical 
load requirements of proposed new 
planes are such that the 27-v, d-c 
system will not be adequate or effi- 
cient from the standpoint of 
weight, thus making it necessary 
to consider new types of systems. 

In view of the work that has 
been and is being done, the aircraft 
industry will have at its disposal 
electrical systems: at several volt- 
age levels. These include 6 or 12 v, 
d-e systems for very small or pri- 
vate planes; 27 v, d-c systems for 
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Fig. 3. W. K. Boice (left) and L. G. Levoy, G. E. aircraft application engineers shown 
with the new 400 cycle, a-c generator recently developed by G. E. for aircraft electrical 
systems 


small and medium size planes; 
27/120 v, d-c systems for large, 
medium altitude cargo or transport 
planes; and 120/208 v, 400 cycle, 
a-c systems for large, high altitude 
long range planes. : 


New Magnetic Alloys 

The properties and character- 
istics ‘of new permanent magnet 
alloys which increase the sensitiv- 
ity of small panel type instruments 
beyond the possibilities of the 
chrome and tungsten alloy steels 
previously used for permanent 
magnets, was the subject of a pa- 
per delivered by M. 8S. Wilson and 
J. M. Whittenton, engineers in the 
Electrical Instrument Section of 
General Electrie’s West Lynn 
Works. 

This paper, ‘‘Influence of Im- 
proved Magnetic Alloys on Design 
Trends of Electrical Instruments,”’ 
takes the position that the design 
trend of electrical indicating in- 
struments has been greatly influ- 
enced by the use of permanent 
magnet alloys which have been de- 
veloped during recent years. The 
authors stated that for given sensi- 
tivities, instruments have been 
made available which are more 
sturdy and reliable, and that in- 
struments of higher sensitivity 
have been made possible by the use 
of the newer alloys. Also, rela- 
tively higher coercive force and, 
high residual materials are now 
available that are readily machined 


> 


and use a minimum of critical ma- 
terials. All of these are factors 
which are of particular importance 
in designs for wartime application. 

For the past 15 to 20 yr, cobalt 
steel permanent magnets have been 
used in instruments, providing a 
means of producing higher sensi- 
tivities. This material has been 
used in forged and cast forms and 
is most attractive from the stand- 
point of high coercive force of 
about 210 with total energy of 
900,000. However, its inherent 
high cost limits its use primarily to 
the higher sensitivity instruments 
where the chrome and tungsten 
steels are unsatisfactory. 

Also pointed out were the great 
advances which have been made 
recently in strength of permanent 
magnet materials by the develop- 
ment of the aluminum-nickel- 
cobalt iron (alnico) alloys. These 
are of particular interest to the 
electrical instrument designer due 
to their high values of coercive 
force and available energy. 

These magnets are characterized 
in electrical instrument design by 
their relatively large cross section 
and short length which produce a 
given flux across a given air gap 
ration. They are highly resistant 
to demagnetizing fields due to their 
high coercive force. Alnico mate- 
rials have been widely used as in- 
strument magnets and their manu- 

(Continued on Page 120) 
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Corrosion in 
Condensate Piping* 


Dissolved CO, in condensate produces serious cor- 


rosion... 


free steam needed . 


Boiler water treatment to give CO.- 
. Status of problem reviewed 


. Presence of Co, in condensate investigated 


By LEO F. COLLINS, 


Chemist, 

Detroit Edison Co. 
Segoe made during the last 

few years show that even 
small concentrations of CO, dis- 
solved in condensate may cause 
serious corrosion if other con- 
tributing factors are optimum, 
that in steam condensing appara- 
tus stratification of CO, and steam 
occur with most of the CO, in 
the gas phase closest to the con- 
densate. It is felt that this strati- 
fication accounts for the fact that 
frequently more CO, is found 
dissolved in condensate than theo- 
retical calculations predict. 
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Curve of condensate corrosion rate 


It is indicated that fundamen- 
tal research, looking to the de- 
velopment of a water treating 
method by which CO,-free steam 
can be produced upon a commer- 
cial basis, when carbonate-bearing 
boiler feedwaters are used, is the 
acknowledged want. 

In a series of articles published 
about 4 yr ago, the results of 
some 15 yr of study of the prob- 
lems of corrosion in steam heating 
systems were presented.’ At that 
time, however, it was noted that 
the studies were still being pur- 
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sued because satisfactory answers 
to certain phases had not been 
obtained. Once again, it must be 
noted that studies are still in 
progress for the same reason. 


Resume of Previously Published Data 

It is felt that the most signif. 
icant disclosure of the previous 
publication was that carbon diox- 
ide dissolved in otherwise pure 
condensate is, of itself, capable 
of producing serious corrosion. A 
family of curves was presented, 
correlating corrosion with the CO, 
concentration of the condensate 
and the velocity of flow of con- 
densate through the experimental 
apparatus. 

For academic reasons, these 
data were given further study. 
As a result, it was found that they 
will all correlate around a single 
eurve if corrosion is_ plotted 
against velocity of flow of car. 
bonic acid passing through the 
experimental apparatus in unit 
time. Such a plot is shown in 
Fig. 1. It will be seen that the 
values on the abscissa are the 
product, CO, concentration of the 
condensate multiplied by the 


*Abstract of paper presented at oe Con- 


ference in Pittsburgh in November, 743. 
1See List of References at end of the paper. 
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Fig. 2. Solubility of CO2 in pure water 
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Fig. 4. Curves of COs dissolved in condensates 
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Fig. 3. Arrangements of condensers No. | and 
No. 2 used in carrying out the investigation 


quantity of condensate flowing 
per hour. (For convenience, the 
results so obtained have been 
multiplied by 100,000.) 

This curve is presented here, 
not in an attempt to establish a 
criterion for predicting corrosion 
rates in pipe lines carrying such 
quantities of dissolved carbon 
dioxide, but rather because of its 
inherent scientific value. If the 
correlation, in Fig. 1, is valid, 
then it is clear that, since carbonic 
acid corrosion is the resultant of 
a product, the potential corrosive- 
ness of large quantities of weak 
carbonic acid can equal that of 
small quantities. of a much more 
concentrated solution, and thus it 
cannot be concluded that low con- 
centrations of CO, necessarily 
guarantee freedom from corrosion 
troubles.” 

To those who perforce must 
use carbonate - bearing boiler 
feedwaters, the revelation that 
even small concentrations of CO, 


., Purely chemical and physical considerations, 
if considered collectively, indicate that conden- 
sate containing less than about 2 ppm of COe2 
are likely to produce corrosion troubles only 
_ exceedingly high condensation rates oc- 


TRAP RATINGS 
LB-HR: APPROX 


PERCENT IN INCOMING STEAM 


VENTED THRU 


can cause trouble, if other con- 
tributing factors are optimum, is 
distressing for, as yet, no method 
of boiler water conditioning has 
been developed which can produce 
CO,-free steam upon a commercial 
basis. Nor does the writer know 
of any truly zealous research work 
in progress aimed at such a 
realization. 
CO, in Steam Condensing 
Equipment 

The known published data 
relative to the solubility of CO, 
in otherwise pure water describe 
the solid portion of the curve 
shown in Fig. 2. It seems permis- 
sible to assume, too, that the ex- 
trapolation, shown as the broken- 
line portion of the curve, involves 
no serious error. 

If these data are used, and if 
it is assumed that gaseous CO, 
and steam form a homogeneous 
mixture which remains as such 
during the process of condensa- 
tion, caleulations based upon 
Henry’s and Dalton’s laws indi- 
eate that in normal operation 
unmeasurable quantities of CO, 
will be dissolved in the condensate 
formed in most steam heating 
equipment. Even so, it has been 
shown (see references 1 and 2) 
that condensates drained from 
heating systems usually contain 
definitely measurable quantities of 
gas in solution. In an attempt to 
resolve this paradox, the two con- 
densers shown diagrammatically 
in Fig. 3 were studied. 

The cooling water was intro- 
duced into the top to minimize 
“undereooling” of the condensate. 
The rate of condensation was con- 
trolled by regulating the rate of 
flow of the cooling water. 

Results Obtained 

When these units were op- 
erated so as to preclude the vent- 
ing of any undissolved gas (i.e., 
with the condensate line flooded), 
the time rate of dissolution of CO, 
was found to progress as typified 
by the curves in Fig. 4. In the 
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Key of Fig. 4, rows 6 and 7, is 
shown the ecaleulated times re- 
quired to bring about complete 
dissolution of the gas, based up- 
on the assumptions enumerated 
above, and the experimentally de- 
termined times obtained from the 
eurves in Fig. 4. 

That the experimentally de- 
termined time is always less than 
that determined by calculations is 
explained by the fact that in the 
experimental units the gas phase 
was never found to be a homo- 
geneous mixture of CO, and steam 
but rather was a gradient mixture 
with the highest CO, concentra- 
tion being in the gas phase closest 
to the condensate. The data in 
the table typify the conditions 
found to exist in the gas phase. 
Unfortunately, an experimental 
technique has not yet been de- 
veloped which permits simultane- 
ous, accurate measurements of 
CO, in the gas phase and in solu- 
tion in the condensate. Nor has 
an entirely satisfactory explana- 
tion been found to account for 
stratification of the gas phase. 

In the present investigation, 
the unintentional venting of 
undissolved gas which occurs 
through the condensate line, as a 
result of the operation of ther- 
mostatie traps, was studied. These 
results are shown graphically in 
Fig. 5. 

In general, it was found that 
when the amount of condensate 
passing through the condensate 
line was definitely less than that 
corresponding to the rating given 
the thermostatic traps by their 
manufacturers, not more than 25 
per cent of the CO, entrained with 
the incoming steam was dissolved 

(Continued on Page 140) 
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Navy Boilers at Shell Chemical's 


Butadiene Plant 


Another good example of how power en- 
gineers, to save time and critical materials 
and get a vital plant into production quick- 
ly, did a great deal with what they could 
get. They installed eight old Yarrow ma- 
rine boilers to generate 190 psi process 
steam. Four units now in operation, each 
generating 35,000 lb per hr. Fuels are gas 


or oil. 


Induced draft produced b 


twin 


fan Thermix stack for each pair of boilers 


HE DEFENSE PLANTS that 

are successfully fulfilling the 
enormous demands of our fighting 
forces for the tools of war have 
been and are utilizing the equip- 
ment and materials most readily 
available.* In this, Plancor 963, 
which is producing the butadiene 
from which synthetic rubber is 
made, is no exception. This Plan- 
cor was constructed in Torrance, 
Calif., by The M. W. Kellogg Co., 
financed by the Defense Plant 
Corp., and is now operated by the 
Shell Chemical Division of Shell 
Union Oil Corp., for the Rubber 
Reserve Co. 

In order to produce 30,000 tons 
and purify 65,000 tons of buta- 
diene per year, a large steam gen- 
erating plant is needed. Electrical 
power sufficient for the pumping 
and lighting loads is available in 
Southern California; therefore, the 
boiler plant must supply only 
process steam at various tempera- 
tures, pressures, and flow rates. 
Thus, flexibility is much more im- 
portant than high economy. 

New boilers were not readily 
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Fig. 2. How each pair of Yarrow boilers is 
installed with Thermix stack 


Fig. !. Cross-section through one of 
Yarrow marine type boilers, showing 
arrangement of tubes, baffles, burners 


available both because of the criti- 
eal materials from which they are 
built and because of the back-log 
of work of the manufacturing com- 
panies. Therefore, utilization of 
old boilers would save both time 
and critical materials. 

The. Navy Department had 
available eight marine-type Yar- 
row boilers removed from 1918 
World War destroyers. These boil- 
ers were designed for maximum 
steaming rate, maximum response, 
and a minimum of space. They 
were cleaned, thoroughly inspected, 
and retubed where necessary. 

The number of extra appurte- 
nances added was kept to a mini- 
mum, but the extra facilities needed 
to meet the changed operating con- 
dition were supplied. Since the 
boilers supply process steam, they 
do not operate full condensing, 
therefore blowdown valves are 
needed to prevent the accumulation 
in the drums of solids from the 
feedwater. A fuel oil injection sys- 
tem was added to provide a means 
of destroying various plant wastes ; 
it, also, produces useful heat. In 
ease of gas supply failure, this in- 
jection system can be used to burn 
oil as a standby fuel. 


Description of Boilers 

The boilers were designed to 
produce a maximum of 100,000 Ib 
per hr at 265 psig when operating 
with the boiler room of the de- 
stroyer under pressure. The two 
tube banks, each containing 1,661 
one-inch tubes and 115 one-and- 
one-quarter inch tubes form the 
sides of an A frame. The two mud 
drums are 30 in. in diameter and 
the steam drum is 50 in. in diam- 
*See Steam for Dow Styrene and Goodyear 


Synthetic Rubber, Power PLant ENGINEERING, 
February, 1944, pp. 66-69. 








eter. The drums are 12 ft, 6 in. 
long and are of riveted construc. 
tion. The tubes are rolled in and 
are bent to take up some thermal 
expansion. The mud drums are 
anchored and the steam drum is 
supported by the tubes and metal 
sheathing. The arrangement of 
tubes and drums is shown in Fig. 1. 

The tubes are all in a rectangu- 
lar cross-section of 2 by 11 ft and 
have 6,885 sq ft of surface. There 
are no economizers, air preheaters 
or baffles to pass the hot gases back 
and forth over the tube banks. The 
eleven burners give a short flame 
travel and the whole firing wall of 
the brick-lined furnace is a radiant 
heater. The combustion space is 
800 cu ft and the heat from the hot 
gases must be removed in about two 
linear feet. Therefore, the boiler is 
quick steaming ‘and has a high 
steam production for physical size. 
The four boilers now in operation 

(Continued on page 116) 





The boilers weigh over 38 tons each and have 
minimum dimensions of 12 ft 5 in. and 17 ft. 
Five of the boilers were transported from San 
Francisco by large low-bed trucks. The other 
three made the transcontinental trip by railroad. 
Each boiler was placed on a special low-bed flat 
car capable of carrying 180 tons. The beds of 
the cars were not sufficiently rigid to give the 
boilers the necessary support. Therefore, each 
of the three beds was reinforced with special steel 
plates 1% in. thick, 10 ft wide and 20 ft long. 
The boilers were welded to this plate and_br: 
with steel rods. The original loading and block. 
ing in New Jersey required ten days because 0 
its magnitude and See. s F 

Because of the unusually large size, a detailed 
study of train clearances was made and the route 
selected was the Erie, EJ&E, CRI&P, SP, and 
PE. The cars were moved only in daylight on 
slow local trains running under speed restrictions. 
In many cases it was impossible to use main lines 
and the cars had to be routed around cities such 
as Akron, Ohio, and Chicago, Ill. The clearance 
on some westbound lines was not sufficient, so 
that the cars were moved at scheduled times 
against traffic on eastbound lines. One tunnel had 
sufficient width but was not high enough to clear 
the 17 ft height. Therefore, the boiler was turned 
on its side. Another tunnel could not be cleared 
either way. The boiler was consequently un- 
loaded, trucked around the tunnel and re 
loaded. Despite all these difficulties, the boilers 
arrived in Torrance one month after leaving 
New Jersey. 
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ROUND AND ROUND SHE 
GOES—AND HOW! 


The wheel of fortune spins, so Major Bowes 
tells us, byt the wheel of fortune has nothing 
on a new little gadget the boys in the motor 
division of the General Electric Co. recently 
whipped into shape. This is a little electric 
motor which runs at the incredible speed of 
120,000 rpm! No, you don't have to read that 
over, it actually says 120,000 rpm—z2000 revo- 
lutions per SECOND! This is more than seven 
million revolutions per hour. 

It's not a very large affair but it is a little 
giant when it comes to output. It is rated, 
3 hp and weighs but 7 |b, as contrasted with 
the standard 3-hp, 1800 rpm motor which 
weighs 105 Ib. In size, it is so small that it fits 
into the palm of a person's hand, while the 
rotor is scarcely larger than a man's thumb. 
With normal voltage applied at 2000 cycles, 
the new motor reaches full speed in less than 
a second. 

The motor was developed for application 
in internal grinding machines used to finish 
small holes, many less than !/,-in., in diam. 
The surface speed required to produce high- 
grade finish economically should be approxi- 
mately the same whether grinding a large or a 
small hole. A medium size wheel rotating at 
moderate speed gives the requisite surface 
speed but for all holes only a tiny grinding 
wheel can be used, hence the high rotating 
speed is essential. 

Tests the motor has passed successfully at 
120,000 rpm, include 8-hr continuous runs at 
rated horsepower as well as grinding tests with 
a tiny grinding wheel mounted directly on the 
motor shaft. Another possible use for the 
motor may be in drilling tiny holes, 1/32 in. 
or less, in soft metals. 
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Men of Mechanical 
Might | 


Engineers! What are ye? Are ye mice, or 
are ye men? Whatever ye are, here is an 
article which, though it may not say so in so 
many words, seems to imply that ye are 
mice. Mr. Knapp, the author of this article 
has been a subscription salesman for POWER 
PLANT ENGINEERING for over 25 years. 
By virtue of his contacts with power engj- 
neers in this work he has come to know them 
very well and is, therefore in a position to 
speak about their problems quite frankly. 
What do you think of Mr. Knapp's criticism? 


By HERMAN A. KNAPP 


In over 25 yr of intimate contact 
with power engineers of all varieties and 
in all types and sizes of plants, I feel 
that I know quite a lot about these men 
and therefore am qualified to speak some- 
what critically about some of their prob- 
lems. If you happen to be one of them, 
you may be inclined to get a little sore 
in spots because of what I am going 
to say here but if you will read to the 
end it should become apparent that 
I am the engineer’s best friend and that 
I am only trying to help him. 

Let us be frank from the very out- 
set. The title I have chosen may appear 
to be complimentary, but don’t fool your- 
self about this because the implication 
is that power engineers are men of 
mechanical might only; they are not so 
mighty when it comes to getting up cour- 
age to demand better return for the 
value of their services. 

Before I wrote this, I talked the 
matter over with some power engineers 
of the average type. Several endeavored 
to dissuade me from writing because, 
in time of war they felt we should try 
to keep all hands contented regardless 
of their status or condition. I suspect 
that some of these boys are only dodg- 
ing an issue. Actually, the low wage 
scale of such vital workers is creating 
a high labor turnover which in turn 
is slowing production and probably pro- 
longing the war. 

Having visited the homes of thou- 
sands of power engineers, I firmly main- 
tain that they do not live as well as 
men of their position and importance 
should. This is not the fault of their 
wives, either, because they constitute a 
group of our most worthy American 
women. It is simply because their men 
do not bring in enough money. 

Where the welfare of women and 
children is concerned, I’ll go the limit, 
even in time of war. Besides, when 
the war is over there may be some other 
excuse, such as bending our entire effort 
toward establishing permanent world 
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peace. So let’s thrash the matter out 
right now rather than wait, perhaps for 
many years. 

First, we should make some distinc- 
tion between the practical and technical 
power engineers which is difficult because 
there is always a certain percentage who 
overlap in both directions. The technical 
man isn’t so well paid either. 
appear to live better, but investigation 
reveals a variety of long-term obligations 
which keep him close to the ragged- 
edge. 

The Power Engineer's True Worth 

Let us concede that the farmer, sup- 
plying the prime necessities of life, is 
our most essential person and that the 
builder, providing us with shelter, comes 
about second. But the power engineer, 
giving us practically all of the energy 
utilized in fashioning raw products as 
well as furnishing most of the comfort 
conditions in housed properties, must be 
considered the top man in organized 
industry and advanced routine of living. 
This fact, I think, is too obvious to 
require further proof. Unless you live 
a primitive form of life, just convince 
yourself by trying to do without any of 
the benefits supplied by power plants 
for as little as half a day. 

With this fact in mind, I am going 
to compare the true value of various 
classes of power engineers with that of 
their better-paid contemporaries in other 
fields of endeavor. All comparisons are 
made strictly without prejudice in the 
interest of obtaining a true picture of 
the situation. 

Power engineers can quite easily be 
grouped into three classifications depend- 
ing upon the type of plant they operate, 
namely utilities, industrials and_ service 
properties. These divisions are quite 
definite except for an occasional case of 
overlap. 

Utilities 

In the utilities the power engineers 
belong to that essential group of em- 
ployees who construct, operate and main- 
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tain utility systems. Though paid liy. 
ing wages or better, they cannot reap 
their deserved share as long 4s ‘certain 
internal and external conditions prevail, 

In the case of public-owned utilities 
the earning possibilities are limited iy 
cause of the smaller size of such sys. 
tems.- Political factors also frequently 
cut in on their net earnings and i: the 
nature of things employees of public. 
owned utilities might as well be con- 
tent with modest recompense. 

The bulk of our utility engineers, 
however, work for privately-owned 
companies. Although, generally, very 
fair to their essential employees, these 
corporations quite naturally show no 
more inclination to overpay them than 
does any other large corporation. 

If the essential employees in the util- 
ities had seen fit to organize in the early 
days, they would undoubtedly share in 
a larger proportion of the profits today, 
At one time, in the period of unre- 
stricted so-called free enterprise there 
was plenty of money available in the 
industry and if the engineers and oper- 
ators had taken better care of their own 
interests, they might have obtained more 
of it for themselves. Now, however, 
with the utilities under strict government 
supervision, there is far less chance for 
the engineers to advance. their status. 
Industrials : 

The power industry is the common 
denominator of all industries—it is a 
part of all. of them, hence, is bigger than 
any single one of them. Despite the 
fact that many industrial plarits buy 
electricity and even steam from the util- 
ities, there are many thousands of plants 
producing both steam and electricity and 
these, on the basis of investment and 
output far exceed the investment and 
output of any other single industry. 

In many industries, the power engi- 
neers have supervision not only over 
the power: plant’ but over much of the 
production equipment in the factory it- 
self. They often have charge of the 
maintenance: and upkeep of such equip- 
ment and in addition are responsible for 
fire protection. In many cases, the 
power engineer is the most sought 
after man in the plant and he is con- 
stantly on call by all departments. His 
hours are long and frequently he has to 
spend nights and Sunday repairing equip- 
ment that has broken down. ; 

‘Despite all this, the average power 
engineer is not paid as well as the aver- 
age production man, much of whose work 
is constant repetition. The stronger 
labor union affiliations of this group have 
much to do with this. 

This inequality in remuneration is 
not so great in industrial plants where 
the power engineer is working with other 
mechanical men who realize the impor- 
tance and complexity of the engineer's 
work. Often, they would honestly like 
to pay him more in keeping with his 
true value, but they lack the authority 
or money to do it. 

In most cases, however, the power 
plant and the men associated are looked 
upon as a necessary evil—something that 
cannot be done without but not to be 
taken seriously when it comes to mak- 
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ing up the payroll. Here, the man who 
does an accurate job, as testified to by 
numerous recording instruments, takes a 
back seat in favor of those who cannot 
offer tangible proof of their worth to 
the community. 

The Service Field 

The service field is that tremendously 
large one where power and heat is used 
for the comfort and convenience of 
human occupants rather than manufac- 
turing processes. It includes office build- 
ings, hospitals, hotels, schools, public 
buildings, theatres, etc. This group pre- 
sent such a variety of inconsistencies that 
I am going to present some actual illus- 
trations. 

First, we have a large public school. 
Charlie R. is the chief engineer. His 
boiler room performance is indicated by 
steam gages, flowmeters and COg re- 
corders; his engine room performance 
by ammeters, voltmeters, pressure gages 
and indicator diagrams; his room tem- 
peratures by thermometers and spin- 
strometers (old maid teachers constantly 
cold). His coal, oil and water con- 
sumption are accurately checked and re- 
corded. 

Eustace P. is the principal. They all 
say he does a fairly good job, but what 
instruments are used to record his per- 
formance? Besides, compulsory educa- 
tion places him in a commanding posi- 
tion, like it or not. 

There is a Miss S. who teaches an- 
cient history. Apparently she does it 
quite conscientiously, too. But what in- 
dication do we have that her work is 
all it should be? 

Miss T. teaches social problems and 
is considered quite competent. But this 
is such an elastic subject that one hardly 
knows where to start and stop. Com- 
plicated by such controversial factors -as 
race, religion, wealth, sex, social standing 
and the like, its teaching can hardly be 
expected to conform to well-defined prec- 
edents and her teaching might do more 
harm than good, but by what standards 
is she to be judged? 

Mr. B. teaches mathematics. Here is 
a subject highly desirable because es- 
sential: and capable of withstanding a 
check-up which is one hundred per cent 
accurate. The only variable element rests 
in his ability to impart his knowledge 
to his pupils, plus their own degree of 
receptivity. A good mathematician may 
not necessarily be a good teacher. 

The same applies to teachers of sci- 
ences which can be calculated in mathe- 
matical terms. This group makes up 
the most indispensable, as well as desir- 
able, members of the school’s faculty 
and their value approaches that of the 
power engineer. The others, including 
even the principal, must be rather farther 
down the list because the results of their 
efforts are so difficult to gage. Yet the 
engineer is paid 40 per cent less than 
the teachers collectively. “ ; 

But we mustn’t forget I. D. Zine of 
Powers and Hiedt, the architects. He 
drew up the plans which gave the school 
such an efficient layout, but still makes 

$1500 a year less than its principal. 
Case No. 2 is a large public building. 
Michac! O., the chief engineer, has a 





plant and recording instruments similar 
to those of the school. In addition to 
that, he has an air conditioning plant 
which is likewise highly instrumented. 

Judge S., sitting in a court room 
up above, has just sentenced an offender 
to three years in the reformatory. Just 
what relationship exists between his fel- 
ony, that of burglarizing a home occu- 
pied by a couple of old ladies, and the 
arbitrarily-chosen period of three years? 
Punitively there is no explainable one; 
while correctively, there is no convinc- 
ing reason to figure he will reform in 
three years; he may do so instantly or 
it may never occur and three years is 
certainly no mean between such extremes. 

Judge R., reposing in his chambers 
on the fourth floor, has just signed a 
recommendation for parole, though he 
does not have accurate indications of 
such change in the prisoner as might 
warrant it. Said parole will require pe- 
riodic check-up by a parole officer. Said 
parole officer, though a man of high 
character who has read up a little on 
criminology, does not have the faculty 
of fully understanding the actual work- 
ings of a criminal mind. Only a re- 
formed criminal could be relied upon 
to do such a job with consistent efficiency. 

In another part of the building, a 
board of assessors sits to evaluate prop- 


erties. They are assigning such figures 
as they think the properties should be 
worth. When actual sales occur at fig- 
ures ranging from 40 to 200 per cent of 
assessed values, then we get some idea 
of how ridiculous some of their work 
has been. 

There is also a meeting of an elec- 
tion board to certify certain candidates 
elect for seating in a legislature. Can- 
didate A got every single vote in his 
district; Candidate B carried his by only 
one vote; but in legislature their votes 
will both count the same. We will not 
take the time to go into the legislature 
itself to point out some of the useless 
and unenforceable laws they pass. 

So, at the end of any day, the build- 
ing engineer is the only man at hand 
who has done a job whose accuracy and 
usefulness can be established by undis- 
putable records. Yet he makes less than 
half as much as the other fellows. 

Now we come to Case No. 3, an office 
building—In a law-office suite we find 
even more marked contrasts too numer- 
ous to mention: Here are people who 
are very accurate in the wording of their 
documents, but we must admit that the 
result of their litigation is often any- 
thing but. Other suites reveal similar 
contrasts too numerous to mention. 
Case No. 4—a hospital—Here we 
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finally find a man who probably sur- 
passes the engineers for the exactness of 
his work, though it also lacks recording 
instruments. It is a surgeon perform- 
ing a skillful operation. Other depart- 
ments of many hospitals, however, are 
not operated quite so precisely. 

In this way we could go down the 
line and compare if we had the time. 
In practically all cases the engineer would 
come out on top on the basis of proven 
useful work—and near the bottom on the 
basis of the plant’s payroll. 

What Has the Power Engineer Done 
About It? 

Frankly, he has done very little ex- 
cept complain. And what he has done 
hasn’t had the punch to beget good re- 
sults. 

Andrew W. Kramer, managing editor 
of Power PLANT ENGINEERING, recently 
published an article bemoaning the fact 
that million dollar plants hire $1500 
men. He contends, quite logically, that 
the owners of these plants suffer in dol- 
lars and cents through such false econ- 
omy. If this idea can be put across, 
it should work wonders. 

Unfortunately, however, the power 
engineers lack the organization to further 
such a thought, and such organizations 
as they have formed are badly split up 
into small groups. 

Labor unions could do the trick if 
they had more unity. In some of our 
large cities power engineers belong to as 
many as a dozen different unions, some 
of the trade and others of the industrial 
variety. We must admit, also, that there 
is considerable friction between them. 

Engineering associations of the non- 
labor kinds could do much toward the 
remunerative end if they had more mem- 
bership. The largest national organiza- 
tion of the present has less than 20,000 
members or about two per cent of its 
potential membership. 

So the setup looks pretty bad. Is 
it hopeless? Of course not! 

How Can It Be Done? 

Only by a complete showdown, which 
means exposing the other fellow in his 
true light. This shouldn’t be difficult 
if the power engineers produce their rec- 
ords and insist that those better recom- 
pensed produce theirs. But even then it 
will require an abundance of ingenuity 
and courage. 

These records, the accurate ones sup- 
ported by technical data, will naturally 
show up highly in favor of the power 
engineer and to the disadvantage of his 
bluffing opponent. But don’t make use of 
this circumstance by pouncing upon him 
right off the bat. Remember, he still 
has the balance of power—and enough 
money to make you miserable. 

It may be good policy to soften him 
up, first, by ridicule: just have a good 
laugh, at his expense, because of the 
established laughability of his alleged 
accomplishments. This is a most dis- 
arming weapon and gets so contagious, 
sometimes, that the rank and file of the 
people begin laughing with you. Then 
your battle is almost won. 

Ridicule, alone, may cause some of 
the power engineer’s better paid, though 
less worthy, competitors to quit in shame. 
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But the majority will still hang on be- 
cause of the easy money they are making. 

So if the power engineer wants to 
attain the recognition he justly deserves 
after years of privation, he must enter 
the political field and form his own 
party. This party will be constructed 
according to his own principles and based 
upon his own ideas. Hence, it should 
function to the utmost benefit of the 
largest number of people, because for- 
mulated by a body of our most useful 
citizens who have had contact with prac- 
tically every form of human activity. 

The manner in which these ends can 
be achieved would have to be worked 
eout and they might not be easy and if 
ever the power engineer expects to get 
anywhere he will have to start some 
time. If he does not look after his 
own interests, it is safe to say that no 
one will and he will have nobody to 
blame but himself. 


Suitability of Different 
Kinds of Fire Extinguishers 


EFFECTIVE “first aid” fire fighting re- 
quires the use of a suitable extinguisher 
on each different class of fire. There 
are three classes of fire, each deter- 
mined by what is burning; and for each 
class there are appropriate extinguishers. 

Fires in ordinary combustible mate- 
rials, such as wood, paper, textiles, rub- 
bish, etc., are known as Class A fires. 
They are best put out with water, which 
has a cooling and quenching effect. Ex- 
tinguishers which contain water or chem- 
icals and water are the soda-acid, foam, 
pump tank, gas cartridge and loaded 
stream types. 

Vaporizing liquid and carbon dioxide 
extinguishers also are effective for con- 
trolling small Class A fires, if the fires 
are not deep-seated and if there are 
no strong air currents to dissipate the 
vapor or gas. 

Fires in flammable liquids, grease, 
etc., are known as Class B fires. Here 
a blanketing effect is essential, to cut 
off the oxygen supply. Suitable extin- 
guishers are foam, vaporizing liquid, 
carbon dioxide, and loaded stream. 

Fires in electrical equipment, Class C 
fires, require the use of extinguishants 
that will neither damage equipment nor 
convey an electrical charge along the 
hose stream to the operator. Vaporizing 
liquid and carbon dioxide extinguishers 
are suitable for use on fires of this class. 
However, in some cases, fires in elec- 
trical equipment may be such that the 
quenching and cooling effect of large 
quantities of water is necessary. In such 
cases, the equipment should be made 
electrically dead before water or water 
solution is applied. 

The Underwriters’ Laboratories label 
on every approved fire extinguisher indi- 
cates the class or classes of fire for 
which that extinguisher is considered 
suitable and the number of such ex- 
tinguishers considered necessary to com- 
prise one unit of protection. Thus, a 
2%4-gal foam extinguisher is designated 
“A-1; B-1,” meaning that it is approved 
for use on both Class A and Class B 
fires, and that one such extinguisher is 


required to make one unit of protection, 
These units of protection are standards 
that have been established by Under- 
writers’ Laboratories for convenience jn 
measuring the relative fire protection 
afforded by different kinds and sizes of 
portable fire extinguishing appliances, 
The number of units of protection 
required in any given location depends 
upon the relative severity of the in- 
cipient fire to be anticipated. The Na- 
tional Fire Protection Association rec- 
ognizes three general classes of occu- 
pancies—light hazard, ordinary com- 
bustible and extra hazardous. A guide 
for determining the number of units of 
protection required for each class of 
occupancy has been worked out. For 
instance, units should be so located that 
a person will not have to travel more 
than 50 ft to reach the nearest unit. 
The inspection department ‘having 
jurisdiction usually will determine the 
degree. of hazards of a given occupancy, 
Further information is contained in a 
pamphlet entitled “First Aid Fire Ap- 
pliances,” published by .the National 


Board of Fire Underwriters, 85 John 
Street, New York, New York. 


Safety Precautions 
By Thomas Trail 


OFTEN, in power plants and buildings, 
there are valve wheels, pipe fittings, 
etc., that are so situated that workmen 
strike their heads on them in getting 
about among the equipment. 

To guard against this hazard, it is 
suggested that some form of warning 
device be employed such as are usually 
placed before tunnel openings on rail- 
roads to warn brakemen on top of rail- 
road cars that the train is about to 
enter the tunnel. Such a device could 
consist of several strands of cord, rope 
or leather suspended near or on the 
obstruction. In some instances it might 
be necessary to place it in front of the 
obstruction to prevent a workman from 
striking his face against it, especially 
in dark locations. 

Painting such obstructions white or 
some other bright color or contrasting 
striped colors might provide an addi- 
tional warning. However, the colors 
should be selected so as not to conflict 
with the color code of valves and pip- 
ing in the plant, if such a code is in use. 

The accompanying sketches give 
some ideas for such warning devices. 
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Three applications of railroad type warning 
’ devices on pipe lines and fittings 
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The Mollier Chart 


The Mollier Chart, what it is, how it is constructed 
and what it is used for. A short, practical discussion 
with examples showing exactly how problems in 
steam engineering are solved by means of this chart 


By DENARD L. GUSLER 


Tue Moiurer CHart (Fig. 1) is a 
convenient device for determining the 
approximate heat content (Enthalpy) 
per pound of steam in any condition 
of superheat, saturation, or wetness. 
Changes which occur at constant en- 
tropy, constant pressure, constant qual- 
ity, constant superheat, or constant 
temperature, may be readily traced on 
this type of heat chart. The chart 
shown in Fig. 1 is only a skeletonized 
form of the actual chart which is avail- 
able in any good book of steam tables. 

The chart is divided into two sec- 
tions by a curved line, called the Satu- 
ration Line. This line represents steam 
in a dry saturated condition. Points 
on any curves above the Saturation Line 
represent superheated steam and points 
below this line represent saturated 
steam. Below the Saturation Line and 
nearly parallel to it, are lines of Con- 
stant Moisture, Per Cent, which refer 
to the quality or degree of wetness of 
the steam. Nearly parallel to, and 
above the Saturation Line are lines of 
Constant Superheat, Degrees Fahren- 
heit, which represent the number of 
degrees to which the steam is super- 
heated. The lines designated as Con- 
stant Temperature, Degrees Fahren- 
heit, represent the actual temperature 
of the superheated steam. Lines of 
Constant Pressure, Psi Absolute, inter- 
sect the afore-mentioned curves so that 
conditions of the steam at a given pres- 
sure, with reference to superheat, tem- 
perature, degree of wetness, etc., can 
be quickly determined. 

There are two scales at the edges 
of this heat chart. The one at the 
right hand edge, repeated at the left 
edge for convenience, is the scale of 
British thermal units, and is used to 
determine the heat content (Enthalpy) 
per pound of steam, in any state repre- 
sented by a point on the chart. 

The second scale, at the top and 
bottom edges of the chart, is the En- 
tropy scale and is used to determine 
the Entropy of steam in any state. 

A method of constructing the Mol- 
lier Chart is shown by the diagram, 
Fig. 2, but before attempting an ex- 
planation of this construction, it is 
necessary to give some consideration to 
Entropy, what it is and how it can be 
used, 

_ Entropy, for the purposes of a prac- 

tical treatise such as this, may be de- 
fined as an artificial property of a fluid 
used as a device convenient to the 
designers of machines wherein expan- 
sion or compression of gases and 
vapors are involved. 

The Steam Tables give a zero value 
of Entropy of water at 32 F and it 


increases in value as the heat of the 
liquid is increased until the critical 
point, 3206.2 psi abs, is reached; here 
the Entropy of the liquid and steam is 
the same, 1.0580. Then the Entropy 
value increases as the steam pressure 
is decreased as dry saturated steam 
until at 32 F the Entropy of the vapor 
is 2.1877. 

It thus becomes increasingly evi- 
dent that we are not so much concerned 
with absolute values of Entropy, as we 


are with the changes of Entropy that 
occur under varying conditions. 

Now, to see how this works in 
actual practice, suppose that steam at 
240 psi abs and 500 F is allowed to 
expand through a theoretically perfect 
turbine to an exhaust pressure of 18 
psi abs. 

In the theoretically perfect turbine 
no heat is lost through blade friction, 
radiation, or in any manner except that 
which is converted into work. This is 
called adiabatic expansion. Due to the 
fact that the turbine is perfect the 
expansion will take place at constant 
Entropy, which makes the expan- 
sion, reversible adiabatic, or isentropic 
(Equal Entropy), called reversible be- 
cause the expanded steam can be com- 
pressed exactly the reverse of the man- 
ner in which it expanded. 

The following data is obtained from 
the Steam Tables: 

ENTROPY 
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‘ENTROPY 
Fig. 1. A skeletonized form of the Mollier Chart. By permission from Thermodynamic 


Properties of Steam by Keenan and Keyes. 


Published by John Wiley & Sons, Inc. This 


diagram is presented only to show the general structure of the chart. For accurate work, 
an actual Mollier Chart as presented in engineering handbooks should be referred to 
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Fig. 2. Diagram showing the method of constructing the Mollier Chart 


Enthalpy Entropy 


Steam at 240 psi abs.1264.5 1.6003 
Saturated liquid at 18 

oy kee: |) ea ee 190.56 0.3275 
Evaporation at 18 psi 

BUS) fois c.dtass cays ose 963.6 1.4128 
Saturated Vapor at 18 

DSiCADS. Aico <5 5% winks 1154.2 1.7403 


Since the steam expands through 
the turbine at constant Entropy, it is 
necessary to find the condition of steam 
at 18 psi abs where its Entropy value 
is 1.6003. This value lies between the 
dry saturated vapor value of 1.7403 and 
the liquid value of 0.3275, which would 
indicate that the exhaust steam must 
contain some moisture. 

Assume a value of dry steam in the 
exhaust of y. Then the Entropy of the 
exhaust steam is that of the saturated 
liquid 0.3275 plus y times the Entropy 
of evaporation or; 

0.3275 plus 1.4218y = 1.6003 

1.4218y = 1.6003 — 0.3275 
y = 1.2728 = 0.90 
1.4218 

This means that the exhaust steam 
is 90 per cent dry or 10 per cent wet. 
The Enthalpy of the exhaust steam is: 
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190.56 plus (963.6 X 0.90) 
= 190.56 plus 867.24 
= 1057.8 Btu 

This is the same percentage of 
moisture and the same Enthalpy value 
that will be found if the problem is 
worked out on the Mollier Chart. The 
problem illustrates .clearly how En- 
tropy can be used advantageously in 
the determination of the quality of the 
expanding steam. 

To better visualize the construction 
of the Mollier Chart, a vertical scale, 
ENTHALPY, BTU PER LB, and a 
horizontal scales ENTROPY, BTU 
PER LB DEG FAHR, can be drawn 
as in Fig. 2. So that 500 on the En- 
thalpy scale is about 1 on the Entropy 
scale, which is approximately the same 
ratio as used on the actual Mollier 
Chart. 

Then, starting at zero, the liquid 
line curve can be drawn, using the En- 
thalpy of the Saturated Liquid and 
corresponding Entropy as given in the 
Steam Tables. This line is drawn until 
the critical point, 3206.2 psi abs, is 
reached. The Saturation Curve is now 
drawn, using the Enthalpy-Entropy 
values for Saturated Vapor. 


The Pressure Line for steam at 50 
psi abs crosses the Saturation Curve at 
a point where the Enthalpy and ['n- 
tropy is the same as that in the Steam 
Tables for 50-lb Steam. Below ihe 
Saturation Curve the Pressure Line is a 
straight line, drawn at a tangent to the 
liquid line curve. Above the Saturation 
Curve the pressure line bends slightly 
due to difference in the rate of Entropy 
change. 

The curves for Constant Tempera- 
ture and Constant Superheat can be 
plotted using the Enthalpy-Entropy 
values from the Steam Tables in the 
manner already indicated. The Con- 
stant Moisture curve values can be cal- 
culated as shown in the problem using 
reversible adiabatic expansion. 

It will be seen in Fig. 2, that the 
Mollier Chart includes only the Super- 
heat and higher qualities of the Satu- 
rate region of steam, with Entropy 
change from 1 to 2.3 and Enthalpy 
change from 750 Btu to 1638 Btu. At 
that it is a good size diagram and must 
be spread out on a large surface to be 
used satisfactorily. 

Following are several examples that 
will show how the chart Fig. 1, can be 
used: 

EXAMPLE I—Find the Enthalpy and 
Entropy of a pound of steam at 400 psi 
abs and 640 F. 

The point of intersection, represent- 
ing this state of steam, lies where the 
400-lb pressure line crosses the 640 F 
Temp. line. Reading horizontally 
across, the Enthalpy is 1330 Btu. 
Reading vertically downward, the En- 
tropy is 1.6105. 

EXAMPLE II—Find the engine effi- 
ciency of a steam engine using steam 
at 150 psi abs and 600 F, exhausting 
at 1 psi abs. The water rate per indi- 
cated horsepower is 15. The formula 
to be used is 

2545 


15(H1 — H2) 

Reading horizontally across from 
the point of intersection of the 150 psi 
abs line and the 600 F line, the En- 
thalpy is 1325.7 Btu per Ib of steam. 
Reading from this point vertically 
downward along a line of constant En- 
tropy until the 1-lb line is intersected, 
and then horizontally across, the ex- 
haust Enthalpy is found to be 956 Btu 
per lb of steam. 

2545 


15(1325.7 —956) 

EXAMPLE III—Find the heat change, 
per pound of steam, when steam at 200 
psi abs is allowed to expand through a 
reducing valve against a back pressure 
of 20 psi abs. NOTE: For straight 
throttling the rule is that the Enthalpy 
during the expansion remains the same. 

From the point of intersection of 
the 200-Ib line and the saturation curve, 
the Enthalpy is found to be 1198.4 Btu. 
From this point an imaginary horizon- 
tal line may be drawn until the 20-Ib 
line is intersected. It will be noted that 
this point lies in the superheat region 
of the chart. Reading from the tem- 
perature curves the original steam 
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temperature has decreased from 381.79 
F to 314 F approximately. The differ- 
ence, 67.79 F, superheats the steam as 
it passes through the reducing valve. 

This example indicates the possibil- 
ity that, since the Enthalpy remains the 
same during expansion through a re- 
ducing valve, there is no loss. But 
such is not the case. There is a de- 
crease in the efficiency of the steam 
due to the increase in Entropy. 

The usual processes for a vapor are 
those which take place at constant En- 
tropy and those which take place at 
constant Enthalpy. Therefore, Exam- 
ples II and III show the most common 
uses of the Heat Chart. 

The Mollier Heat Chart, where ex- 
treme accuracy is not absolutely essen- 
tial, has many useful applications. Par- 
ticularly in applying practical formulas 
to the calculation of heat changes that 
occur in the usual steam-operated 
mechanisms in a Power Ptant. 


How to Operate 
Extinguishers 


THE SPEED WITH which an employee 
uses an extinguisher to attack an incip- 
ient fire often makes the difference be- 
tween an incident and a disaster. There- 
fore fire protection authorities recom- 
mend that periodic fire extinguisher dem- 
onstrations be held to teach plant per- 
sonnel the simple but important rules 
for operating extinguishers. If demon- 
strations are too difficult to arrange, this 
information can be conveyed by means 
of wall posters, articles in company 
papers or oral instructions by foremen. 

Below are step-by-step directions for 
operating the different kinds of approved 
hand extinguishers : 

Sopa-Acip and FOAM extinguishers are 
usually hung on wall hangers or set on 
brackets or shelves. Take the hose be- 
tween the thumb and index finger of 
the right hand and grasp the ring-top 
handle. Then with the left hand lift 
the extinguisher off the hook and lower 
it, keeping the extinguisher in an upright 
position. Carry the extinguisher to the 
fire by means of the ring top handle 
held in the right hand, still maintaining 
a hold on the hose nozzle. 


To set the extinguisher in operation, 
grasp the bottom handle with the left 
hand and turn the extinguisher upside 
down. Release the ring top handle, but 
continue holding the hose in the right 
hand to direct the stream. 


GAS CARTRIDGE and LOADED STREAM 
extinguishers closely resemble soda-acid 
and foam types and are operated in 
much the same way. When these types 
are inverted, they must be bumped on 
the ground to rupture the carbon dioxide 


index and middle finger straddling the 
nozzle tip. On the way to the fire, twist 
the handle to unlock it and, if the 
device is of the air pump type, move the 
index finger over the nozzle tip and 
pump up pressure. To expel the stream, 
move the index finger back and pump 
steadily and vigorously with the right 
hand. 

Larger sizes—l, 2 and 3-gal capacity 
—are sometimes provided for special use. 
They are carried to the fire by the 
handle at the top and operated by hand 
pump or by stored pressure. To operate 
the pump type, rest it on the floor, and 
pump with the left hand while aiming 
the hose stream with the right. The 


Motor Record Card 


stored pressure type is operated by open- 
ing the valve provided on the head cast- 
ings, while the right hand holds the 
hose nozzle. 

CARBON DIOXIDE extinguishers are car- 
ried to the fire with the left hand, by 
the handle provided for the purpose. To 
operate, rest the extinguisher on the 
ground, pull the locking pin out, take 
the horn-like nozzle in the right hand, 
and turn the valve counter-clockwise 
with the left to release the gas. 

Pump TANK extinguishers are carried 
to the fire by means of the top handle. 
The pump is operated by the left hand, 
while the right hand aims the hose 
stream. 


AVAILABLE from the General Electric Company, Schenectady, New York, to all 
maintenance engineers, is a motor record card (GES-1526A) of convenient size 
(4 by 6 in.) for card files and containing spaces on both sides for the recording 
of essential information on each motor as well as the nature and extent of inspections 


and repairs. 


With the use of this card for each motor in the plant, the maintenance engineer 
has the motor’s history right at hand. In this way, excessive amounts of attention 
or expense will show up and the causes can be determined and corrected. 
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He Does Not Believe 
It Could Work 


I CANNor get my mind off the home- 
made water level control which appeared 
on page 108 of the December issue under 
“Practical Hints and Kinks” which the 
author claims to have discovered in a 
cotton gin somewhere in the south. The 
author did not say whether or not he 
saw the gadget actually controlling the 
water level. I cannot understand how 
such a hook-up could be successful not 
to mention a one-inch water level varia- 
tion. Of course it may be one of those 
cases where the engineer says it could 
not work but someone comes along who 
doesn’t know it won’t work and makes 
it work in spite of all the theories against 
it. 

In the first place the stuffing box 
which carries the float rod through the 
boiler shell would be either too loosely 
packed to permit free action of the float 
or too tightly packed to prevent steam 
leakage and the float sticking in most 
any position. To keep it steam tight there 
would of necessity be a great deal of 
friction. 

In the second place the stuffing box 
and sliding stem on the feed valve would 
present the same difficulty—that is, it 
would be either leaking or sticking since 
the power of the float would be spent 
in overcoming friction in the stuffing box. 

There are float controlled feedwater 
regulators made today but the manufac- 
turers eliminate stuffing boxes as much 
as possible—especially sliding stem stuf- 
fing boxes. Now, if the inventor of this 
machine had had a float operating a 
rotating stem through a stuffing box then 
it would be more likely to work. I 
wouldn’t be surprised if the water tender 
in this plant didn’t do a lot of his con- 
trolling through a hand valve in case 
he got tired changing the adjusting nuts. 

Last but not least I would say that 
the old timer was the gadget and the 
modern feedwater controllers on the 
market today are the real things. 
Rittman, Ohio U. J. Grant 


Editor’s Note: We quite agree with Mr. 
Grant in his comments on this system. Nothing 
was said about the pressure carried in the boiler 
but with anything over 5 lb it is difficult to under- 
stand how such an arrangement could work. 
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Million Dollar Plants 
vs. $1500 Men 


Your ARTICLE about million dollar 
plants and $1500 men is much to the 
point. My boss sure ought to read that 
article but I know what he would say— 
“The guy is just a rabble rouser.” If 
you think I am kidding, here is the wage 
scale at this plant. Shift operators, 
$1.05 per hr, firemen, 75 cents, coal 
passers, 64 cents. The chief engineer 
gets $65.00 per week. He often comes 
in on Sundays—he is expected to—and 
works free, gratis. Labor turnover is 
rapid and often the firemen have to 
double up on shifts for lack of help. 
They are all money hungry and are 
glad to get the overtime but it doesn’t 
make for good work. None of these 
men are interested in their jobs, nor 
if they were could they expect to get 
much advancement. Sometimes they last 
as much as two weeks. As a rule the 
engineers do their own oiling and they 
are supposed to do their own mainte- 
nance work. They do it when they are 
so disposed. Some of the operators 
work six days a week and do from 6 
to 10 hr extra on a Victory shift and 
then on top of all that do a Sunday at 
another plant. It is my opinion that 
such men have too many jobs and some 
of them should be eliminated. Also the 
firemen who fire 8 hr a day and then 
do coal passers’ work for an additional 
4 to 6 hr at time and a half cost more 
than a coal passer at straight time. 

Most of the equipment is old. The 
place is always upset, parts lying around, 
covered with coal and dirt. Every once 
in a while something vital such as a 
pump or a feedwater heater breaks down 
and then the gang has to work nights 
and Sundays or holidays to get it in 
shape again. Such things are regarded 
as a matter of course by the brass hats; 
that’s what engineers are for. In many 
instances the fires have to be pulled be- 
cause of the breakdown of some piece 
of equipment because it is not installed 
in duplicate. In one case we had to pull 
the fires twice in three days because of 
failure of equipment. 

Boy, this engineer’s life is sure a 
gay one. Ropert BAKER 


Effect of Piston Area on 
Point of Cut-off 


I HAVE BEEN ADMIRING the indicator 
cards appearing in Power Pianr Engy- 
NEERING in the December issue and haye 
wondered if they had any load on when 
taken. The cut-off on both the head 
and crank end is the same. My experi- 
ence has been on heavily loaded Corliss 
engines that the cut-off on the crank end 
should be a little late, allowing a little 
more steam to compensate for the piston 
area taken up by the rod. 

I had one Corliss that the manv- 
facturer couldn’t smooth out until he 
allowed more steam at the crank end of 
the stroke. 


Racine, Wis. CLARENCE A. Girps 


Furniture Plants Bad as 


Gusler Says They Are 


IN THE January, 1944, issue of Power 
PLANT ENGINEERING I am indeed inter- 
ested in your Who’s Who of the “Practi- 
cal Engineers’ Section.” It is a pleasure 
to read your presentation of Mr. Denard 
Lee Gusler and I believe that this young 
man has a splendid future assured him. 

I have read with considerable in- 
terest his article in the December issue, 
as well as the present article on “Post 
War Power Plant for Furniture Fac- 
tories.” 

During the years 1931 to 1936 the 
writer visited well over 100 furniture 
manufacturing plants in the south and 
eastern section of the United States. 
These visits placed me in close contact 
with the steam generating and distribu- 
tion plants of many furniture factories 
as a part of my regular job at that time. 

With a very few exceptions the power 
plants compared to the description and 
some even worse, as outlined in Mr. 
Gusler’s article. I, for one, agree that 
there is a real post war opportunity for 
many modern improvements to be made 
in furniture manufacturing plants, steam 
generation, and power distribution sta- 
tions and it seems to me that this field 
of improvement offers to Mr. Gusler a 
splendid engineering opportunity for the 
immediate future and his foundation is 
sound. 

The benefits and profits to be ulti- 
mately derived by the management of 
the furniture companies from this one 
division of the business is by no means 
limited to a small margin and it can 
certainly be taken out of the category 
of a necessary evil of caring for the 
business and be placed rightly, as it 
should be, as one of the best and most 
efficiently operated divisions of the en- 
tire company. 

Mr. Gusler’s article in dealing with 
“What Should Be Done” and the vari 
ous supporting data and figures con- 
tained in his article presents in a brief 
and concise manner serious food for 
thought on the part of the management 
in charge of wood working plants any- 
where. 

Youngstown 1, Ohio P. R. DurrFeY 
Special Engineer, 
The Youngstown Sheet & Tube Co. 
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Million Dollar Plants 
vs. $1500 Men 


THE COMMENTS made in your article 
Million Dollar Plants vs $1500 Men cer- 
tainly hit the nail on the head. I have 
worked in two very modern power 
houses, each representing not one but 
several million dollars’ investment, and 
yet in spite of the huge initial outlay, 
almost nothing was or is being spent 
directly to train operators. 

The. usual procedure is to bring a 
new man into the power house and put 
him with an old operator who then 
teaches the new man his way of get- 
ting things done, “because that was the 
way it was showed to him.” True, in 
both these cases the company has ex- 
cellent engineering staffs and from a 
technical standpoint the power houses 
are well managed but talk to some oper- 
ators with years of experience and they 
don’t know the definition of a Btu. 

In situations such as mentioned, if 
the operator does wish to learn he must 
pursue a course of home study such as 
I. C. S. or Columbia extension. Then 
after acquiring a reasonable smattering 
of technical knowledge the operator 
wants to move on to a better position 
but in all except the very broad-minded 
companies he finds he is bucking degree- 
men and management cliques. Here is 
a striking contrast of two companies 
I know about: 

Plant No. 1— 

Mechanical Super—BS Degree 

Power Plant Super—MA Degree 

Assist PP Super—BS Degree 

4 Shift Supervisors—3 BS degrees 

and 1 practical man 
Plant No. 2— 

Plant Master 

man 

Power Plant Super—practical man 

Assist PP Super—practical man 

Shift Supervisors—practical men 

Both are industrial power houses and 
if a close check were made I sincerely 
believe the No. 2 plant is run more effi- 
ciently than the No. 1 plant, simply be- 
cause these men accumulated their tech- 
nical knowledge as they learned opera- 
tion and the result was better all-around 
qualified operating engineers. I don’t 
mean to belittle the college man because 
I admire the tremendous effort that 
culminates in the successful completion 
of a course in engineering. But Man- 
agement should, in most cases, take more 
interest in the education of the operating 
personnel if it wishes to develop maxi- 
mum results, 

I mentioned all this because it is so 
much in line with what you had to say 
in your article and I hope you will keep 
punching in that direction. 

Morgantown, W. Va. DEnarp L. GuSLER 


More Refrigeration 
System Design 


GEORGE Hotman should be writing 
textbooks on refrigeration, for he knows 
his stuff and has a real knack of explain- 
ing things. His problem of making 
adjustments to a number of ammonia 
thermoexpansion valves, (pages 86-89, 


Mechanic — practical 


P. P. E. Nov. 1943) is in line with a 
somewhat similar refrigeration system— 
also with certain blankety-blank features 
—which I worked over prior to Pearl 
Harbor. (Do you still remember those 
times, when you could buy new equip- 
ment of every description?) 

There were four cold storage rooms, 
equipped with a single thermoexpansion 
valve, which ran wide open all the time. 
The remote bulb was in the third room, 
the valve being in the first room. The 
frost possibly got back to the third room 
each Sunday night—never to the fourth. 
But when the store was open for busi- 
ness if one of the rooms was the desired 
temperature the others were sure to be 
too hot or too cold. 

I had the opportunity to do some re- 
designing as I overhauled the conglom- 
eration, with the results shown in the 
accompanying diagram. Each room was 
equipped with a 1-2 ton thermoexpansion 
valve, a line voltage thermostat with an 
approximate differential of 214 F and a 
magnetic ammonia liquid stop valve in 
the one-half inch liquid branch line. 
Instead of having the thermostats in 
parallel to control the starting and stop- 
ping of the compressor, I wired them in 


all the rooms a trifle colder, as summer 
comes along, for instance, the cut-off 
point can be lowered in a moment’s time 
and it is not necessary to bother adjust- 
ing the thermoexpansion valves or the 
thermostats. 

This installation is in a town 60 miles 
away and gets very little attention, but 
in three years it has given no trouble 
except for one expansion valve which 
failed. Each thermo valve has a manually 
operated by-pass, so the butcher in charge 
was able to use the hand control until 
he received a replacement. A local man 
does the oiling of compressor and motor 
and puts in more ammonia when neces- 
sary. 

The cost of the thermostats, magnetic 
valves and the low pressure control 
amounted to less than $50 per room. I 
would like the opinions of some refrig- 
eration men on this installation. It was 
easy to get in adjustment, does the job 
and gives no trouble, but may have hid- 
den disadvantages that I don’t see. The 
compressor runs about the same number 
of hours as it did with the original sys- 
tem, but it is now providing real refrig- 
eration. 

The plant is shut down for defrost- 
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Cold storage rooms with a thermoexpansion valve and magnetic ammonia stop valve in 


each 


separately, each orie to control the open- 
ing and closing of the liquid valve for 
that particular room. 

A low pressure ammonia control was 
installed in the suction line near the com- 
pressor. This control and the usual high 
pressure cutout were both wired to the 
motor starting switch. The low pressure 
control would operate with a differential 
of only 6 lb, however I set it for a little 
more than that, in order to keep the 
compressor from starting and stopping 
too often. 

This differential of about 10 1b made 
it easier to adjust the thermo valves than 
would a differential of 40-odd, such as 
Mr. Holman mentioned in his article. 
The control is set, say, to cut in at 30 
and out at 20 lb. If it is desired to run 


room 


ing. In the event that it would be more 
desirable to defrost the coils in each 
room separately I would suggest the 
addition of a two-bit single pole tumbler 
switch in the circuit between the thermo- 
stat and the magnetic valve on each 
room. For the benefit of butchers wlio 
are averse to “foolin’ with valves,” not 
mechanically inclined and not wanting 
to be, I would mark each switch plate 
“Cold” and “Defrost” for the on and off- 
positions. In an isolated plant such as 
this I have found it is cheap insurance 
to use an inexpensive locking device on 
the thermostats, so they cannot be 
changed except on orders of the depart- 
ment manager. This may save a carload 
of vegetables that some forgetful clerk 
thinks ought to be cooled in a hurry. 

Flagstaff, Ariz. H. S. Sykes 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 99 











Bigkoe gis 
How Would You Do It? 


PROBLEM 32. MIXING COAL AND COKE BREEZE 


APPARENTLY Our Hero is not the 
only one who has the problem of mix- 
ing coal and coke breeze for burning 
on a stoker, which he outlined in the 
January issue. A number of other en- 
gineers have either been considering 
what they could or should do about it 
or have actually developed some prac- 
tical method of mixing these two fuels 
in their own plants. 

Our Hero, as you will doubtless re- 
member, was not concerned so much with 
the problems involved in burning the 
mixture of coal and coke breeze as in 
finding the best method of mixing it 
uniformly and delivering it to his 
stoker. He said he was getting very 
satisfactory combustion results with a 
50-50 mixture. But how to maintain 
this mixture uniformly? 

He has a new steam generating unit, 
fired by a spreader stoker. The coal 
and coke breeze are delivered by rail- 
road car and stored on the ground by 
a portable conveyor or delivered to a 
track hopper from which a bucket con- 
veyor elevates them to overhead bunkers 
in the boiler room. These bunkers have 
several compartments, each with its own 
fuel gate, so that the two fuels can 
be bunkered separately. From the bunk- 
ers, a weigh larry delivers fuel to the 
stoker hoppers. 

Our Hero figured that mixing the 
coal and coke breeze by manual labor 
was too crude and costly, especially 
with labor hard to get. Also he has 
found that having the larry deliver a 
load of each fuel alternately to the 
stoker does not give good mixing. 

The prize winning awards all empha- 
sized the mixing of the coal and coke 
breeze in chutes or in the weigh larry 
or stoker hopper. 

C. G. Clark mentioned so many of 
the methods by which the mixing could 
be done, and covered them so succinctly 
but clearly, that his letter was adjudged 
the best. He recommended the simplest 
method of all—and it so happens that 
we have just learned of two or three 
similar cases in which his method is 
actually in successful use. 

One important factor Mr. Clark 
mentioned in his solution is that any 
tendency of either fuel to arch or hang 
up in the various hoppers or chutes must 
be taken into account in any scheme 


that is adopted. This tendency will 
vary with many factors in fuel and 
plant layout. Another contestant also 
mentions this. 

George A. Aiken expects to be faced 
with this problem when he is able to 
install a new steam generating unit 
after the war. So he has been giving 
considerable thought to it and his com- 
plete coverage of several methods and 
his detailed sketches, the Judges thought, 
entitled him to second prize. 

Regarding Wm. T. Mullen’s idea of 
the chute with mixing plates in it, the 
Old Guys thought this would be a good 
idea if you had a long enough chute 
from bunkers to weigh larry. The mix- 
ing plates might not be so much help, 
they thought, if you got a lot of wet 
coal or if the coal arched or hung 
up in those spaces between the plates. 
But a vibrator would probably cure 
that. 

P. Wagner certainly would have 
been in the running for one of the 
prizes if his letter had not been mailed 
later than the time specified and arrived 
after the prizes had been awarded. 

Use of screw conveyors as advocated 
by Mr. Aiken, by A. H. Barnes and by 
Henry Leopold would without question 
give good control of the mixture of the 
two fuels, for the conveyor speeds could 
be varied. However, the Judges felt 
that under present conditions this was 


BUNKER CONVEYOR 


STORAGE BINS 


CAPACITY EACH | TIMES | 


WEIGH LARRY 


SPREADER STOKER 
MIXING HOPPER 


a little too much equipment, especially 
in view of the good results reported by 
other contestants in mixing the fuels 
in chutes, weigh larry or stoker hopper, 
FIRST PRIZE AWARD 
C. G. Clark 
St. John, N. B., Canada 

SEVERAL FACTORS affect the mixing of 
two different fuels in exact proportions, 
Chief among these are the variations in 
size and the moisture content. If there 
are large differences in size, especially in 
one fuel, any handling after mixing in 
which the fuel forms an upright or in- 
verted cone will result in segregation and 
variations in mix ratio. Moisture will 
decrease the subsequent segregation but 
will not eliminate it. An oil spray 
treatment will also decrease segregation 
without greatly increasing the cost. 

The problem as given does not state 
whether or not yard storage space and 
reclaiming equipment are such that both 
fuels can be kept completely separated 
but it is assumed that this is possible. 
To control mixing the identity of the 
fuel at each stage from cars to stoker 
hopper must be definitely known. 

There are a great many possible solu- 
tions, which may be generally classified 
as follows: 

1. Have fuel mixed by the seller and 
delivered ready for use. 

2. Mix fuel in yard as stored, by 
spreading in alternate thin layers with 
storage equipment. This would involve 
other means for mixing fuel passing di- 
rectly from cars to bunker. 

3. Keep fuels separate in yard stor- 
age and mix by feeding alternate layers 
to all bunker pockets. 

4. Keep fuels separate in yard and 
bunker pockets and mix in weigh larry. 
This would involve conveying equipment 
to feed simultaneously from two bunker 
pockets to larry between weigh larry 
and bunker. ‘These conveyors could be 
mounted on larry and could be belt con- 
veyors or chutes depending on the head 
room available. It would be necessary 
to always store the same fuel in a given 
bunker pocket. 

5. Keep fuels separate at all times 
until fed to stoker hopper. This method 
would involve two small storage bins, 
or one divided bin above each spreader 
stoker unit, with adjustable and _pref- 
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Fig. |. Sketch by C. G. Clark, showing method he recommends as most definite to control 
and check: Partition stoker hopper and mix the two fuels there 
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erably visible discharge from each, Each 
bin would be filled in turn -with the 
proper fuel from the appropriate bunker 
pocket, which would always have only 
one fuel in it. 

Methods 1 to 4 inclusive would pro- 
duce conical shaped piles after mixing. 
The size of each fuel (as affecting the 
tendency to segregate) and the accuracy 
of mixing economically justified would 
determine which, if any, of these meth- 
ods should be used. 

Method 5 is suggested as being the 
most definite to control and check in op- 
eration. This method is illustrated by 
the accompanying sketch. The exact bin 
shape will vary with details of the ex- 
isting installation. The tendency of the 
fuel to arch in bins and hoppers must 
be considered in the final design especially 
if moisture content increases greatly in 
yard storage. Provision should be made 
for dislodging fuel restrictions in stoker 
bins with vibrators, agitators, or manu- 
ally through suitably located openings. 


SECOND PRIZE AWARD 
George A. Aiken 
Mead Corp., Wheelwright Div. 
No. Leominster, Mass. 


ProstEM No, 32 interests me very 
much, for I may have a similar problem 
to solve in the post-war days ahead, when 
we expect to install another steam gen- 
erating unit at this mill. 

I have in mind four arrangements 
for the above problem. They are shown 
on the sketches Figs. 2 to 5. 
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TRACK HOPPER 


Fig. 2. Plan No. | by George A. Aiken. Mix 
the fuels at the track hopper by using two 
portable conveyors 


No. 1. As the simplest arrangement, 
I would suggest having two storage piles, 
one of coal and one of breeze. If 
possible, buy, rent, lease, etc., another 
portable conveyor. Use one conveyor to 
carry the coal, the other to carry the 
breeze, to an extended hopper located 
over the track hopper. Both conveyors 
to be started together. 

No. 2. If the bunkers are of, say, 
four compartments, a simple way, pro- 
vided there is space enough between the 
bottom of the coal bunkers and the 
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Fig. 3. Aiken's Plan No. 2. The fuels mix in 
a Y connection between bunkers and larry 
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Our Hero is having feedwater trouble and, as usual, is yelling 
for help. Quite recently, he installed a new water softening system, 
which apparently works satisfactorily but leaves the water too much 
on the alkaline side. Someone told him to add sulphuric acid to 
the softened water, which works swell in reducing the alkalinity but 
he finds it difficult to control. The load on the boilers is quite 
variable and even though the water in the storage tank is float con- 
trolled, the level varies somewhat. The flow of sulphuric acid also 
varies as the level of the acid in the lead-lined acid tank falls. Our 
Hero put a pinch valve on a short length of rubber tubing in the 
acid feed line but it is a nuisance to have to watch and adjust it 
all the time. What sort of valve or other regulating arrangement 
can he rig up—something that would not cost too much—that would 
feed the acid automatically in proportion to the amount of feed- 
water drawn by the boiler feed pumps? 

Suppose, this was your problem; how would you go about solv- 
ing it? Write out your solution in a letter of not over 1000 words, 
illustrating your ideas with diagrams if necessary. We will award 
a $25.00 war bond for the best solution and prizes of $10.00 and 
$5.00 respectively for the second and third best solutions. 

Entries for this contest should be mailed not later than March 31 
and should be marked Problem 33. Address all letters to the Con- 
test Editor, Technical Publishing Co., 53 West Jackson Blvd., 
Chicago 4, Illinois. 





traveling weigh larry, would be to con- 
nect the two nearest bunkers, each con- 










feeder screw. The worm-feed screw is 
driven by a motor attached at one end. 
The feed screw has two sets of flights, 
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taining coal and breeze, with a Y chute, 
with a main fuel gate, terminating over 
the weigh larry. This would do if there 
is enough pitch to the individual lines, 
leading from each bunker to the Y con- 
nection, so that the fuels would flow. 
No. 3. Where there is not head room 
and consequently not enough pitch to use 
Plan No. 2, a trough is attached to the 
fuel-gate outlets from the two nearest 


one pulling and one pushing. They can 
be joined in the center, so that if one 
should wear faster than the other, it 
would be easier to dismantle them. At 
the center or the bottom of the trough 
or tube, is an opening with a fuel gate, 
which empties into the weigh larry. The 
feeder screw flights terminate a short 
distance away from the central opening 
in the trough or tube. See Fig. 4. 






























bins. Within this trough is a worm- 
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fuels in desired propor- 
tions, mixing them as 
they discharge to larry, 
where they mix some 
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Fig. 5. Wm. T. Mullen's design for a mixing 
chute with deflecting plates, leading from 
the overhead bunkers 


DUPLICATE THIRD PRIZE 
AWARD 
Wm. T. Mullen 
4240 Pennsgrove St. 
Philadelphia 4, Pa. 


Our Hero sure can get some prob- 
lems and they make the readers look 
forward to the following issues to see 
what will be next. I hope the idea 
shown in the sketch, Fig. 5, will be some 
help to Our Hero. 

The principle is that by the change 
of direction in the chute, the coal will 
be mixed sufficiently, not once but several 
times. By having the bottom of the 
chute shaped as in the sketch, as the 
coal falls in a pile into the hopper, it 
again mixes. 

This chute would be made of heavy 
sheet metal, with the deflectors as shown 
in “a” and “b”; then, after the welding 
of these deflectors on the angle-shaped 
sheet metal, the edges can be welded— 
“x” to “y” and “t”? to “u”. This will 
complete the mixing chamber or chute, 
except for the bottom. 
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DUPLICATE THIRD PRIZE 
AWARD 
Charles Bunce 
86 Locust Avenue 
Islip, L. 1., New York 

I believe the most economical solu- 
tion would be to weld a dividing sheet 
of say %4-in. steel, cut to size and shape 
and placed length-ways through the cen- 
ter of the hopper of the weigh larry, so 
as to subdivide the hopper in halves. 
To the top edge of this same plate I 
would hinge a short chute to cover the 
area of the clam mouth or gate on the 
bunker, as shown in Fig. 6. 

In operation, suitable compensation 
for the added weight could be made on 
the scale. Then a charge of coal or coke 
could be weighed in one-half of the 
hopper, then the larry shifted, the short 
chute on top moved to the opposite side 
and the remaining half of the hopper 
filled. 

The larry is then shifted to position 
for unloading, the dumping gate opened 
and the larry run back and forth across 
the stoker hopper being filled, this pro- 
cedure making for even better distribu- 
tion. 

If a more elaborate arrangement, with 
accompanying larger expenditure is de- 
sired, the bunker itself could be divided 
in much the same way. 

Wagner Loads Larry Hopper 
with Alternate Layers 

At his plant, says P. Wagner, super- 
vising stationary engineer, Lincoln Park 
Powerhouse, Chicago, Ill, he has an 
overhead coal bunker with two compart- 
ments, each with 3 fuel gates, with 
bucket elevators and screw conveyors 
and weigh larry, something on the same 
order as Our Hero’s, also a spreader 
stoker. Coal is stored in one compart- 
ment of the bunker and the coke breeze 
is stored in the other. 

“When burning %-in. x 48-mesh 
screenings and coke breeze,” he says 
“using the weigh larry I take a load of 
200 lb of screenings from one compart- 
ment and then a load of 200 lb of coke 
breeze from the other compartment. The 
weigh larry holds 1 ton; in this way 
there is 1000 lb of screenings and 1000 
lb of coke breeze in alternate layers. 
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“When the chute on the farry js 
opened, the coal and coke are mixed 
on the way to the stoker hopper. As 
this mixture is fed to the rotors on 
the stoker, it mixes further as it slides 
down the stoker hopper. 

“When using 34-in. x 10-mesh screen- 
ings and coke breeze, I use a mixture of 
200 Ib of screenings to 300 Ib of coke 
breeze. I have had very good results 
with the above mixtures: I have found 
that the larger the coal is in size, the 
more coke must be added to get the 
proper mixture.” 

Barnes Advocates Screw Conveyors 

A. H. Barnes, 519 Columbia Ave, 
Leavenworth, Kans., has numerous ideas 
on how Our Hero’s problem could be 
solved. One is to purchase another 
portable conveyor and run the two con- 
veyors at the same time, with one car- 
rying coal and the other coke breeze and 
supplying the main elevator or conveyor 
that supplies the overhead bins similar 
to Fig. 2. However, this arrange- 
ment would not give a very uniform 
mixture, he thinks. Satisfactory results, 
he thinks, would be produced by using 
two motors, two reduction gear 
boxes and two screw-type conveyors, 
one right hand and one left hand in 
the same manner as suggested by 
Aiken in Fig. 4. The. motors can be 
wired to start and stop at the same 
time and the starting switch may be 
connected to the fuel gate opening 
lever. In this way, the motors operate 
only when the fuel gate.is opened. 

This arrangement requires a min- 
imum of head room which he has always 
found to be a premium where overhead 
bunkers and weigh larries are installed. 
Mixing in Bunker Chutes 

From Private First Class Robert 
Lieberman, Company A, Army Special- 
ist Training Unit, Rutgers University, 
New Brunswick, N. J., comes the same 
idea for mixing the two fuels as is 
suggested by Mr. Aiken in Fig. 3. 

“The problem of mixing the fuels 
uniformly,” says Private Lieberman, 
“can be solved by using the proper ratio 
of areas of the openings of two adjacent 
bunker compartments. The actual area 
of the openings may be varied to suit 
the installation as long as the ratio is 
maintained. This area ratio may be de- 
termined quite easily by experiment. The 
problem of mixing these two discharges 
uniformly can then be solved by merely 
running the discharges an equal distance 
and allowing them to mix as they fall 
into the weigh larry. 

“There are factors which will affect 
the accuracy of the ratio, such as the 
uniformity of the size of the coal and 
coke breeze. But due to the averaging 
over a period of time, and also the 
economy of installation and operation, 
I believe this method would be very satis- 
factory.” 

Shafer Suggests a Mechanical Mixer 

Mix the two fuels mechanically with 
a mechanical mixer, suggests Wm. Shafer 
of Bettendorf, Iowa. He says he has 
done this by means of a mixer made of 
odds and ends as shown in Fig. 7 and 
it works very well. It is, of course, 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





eo 
ce addres 
orn stn ghould be gosier™ 
emicals yont0» Onier 
oO 


The Complete Water Treating System 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





Fig. 7. A mechanical 

mixer, made of odds and 

ends, is advocated by 
Wm. Shafer 


nothing but the principle of the con- 
crete mixer; perhaps an old concrete 
mixer would do the job, if one were avail- 
able. 

“As the flow of fuel through the 
mixer would be continuous,” says Mr. 
Shafer, “the apparatus would not have 
to be very large compared to the other 
equipment to handle the same capacity. 
It could be built very rugged, there aren’t 
any delicate parts. Once started, it 
would require no additional labor to 
operate, and power consumption would 
be small compared to amount of work 
done. 

“With the fuel handling equipment as 
described, I believe this type of mixer 
could be installed with little if any al- 
terations to the present set-up.” 


Henry Leopold Proposes Screw Conveyors 
at Track Hopper 

Extend the conveyor along the rail- 
road track to accommodate two railroad 
cars, one car loaded with coke breeze, 
the other with coal. Build a hopper 
under each car and install a length of 
9-in. or 10-in. screw conveyor in the 
bottom of each hopper so as to extend 


out and discharge into the conveyor. 


leading to the elevator. Place two 
sprocket wheels on one shaft end of one 
screw conveyor and place one sprocket 
wheel on the shaft of the other screw. 
Then drive one through a reducing gear 
and chain and the other from the sprocket 
on the one that has two sprocket wheels. 
By selecting the proper size sprocket 
wheels, one could get a 50-50 mixture 
or almost any other mixture desired. 

This arrangement, properly installed, 
should give Our Hero most perfect re- 
sults, says Henry Leopold, Southern Ex- 
tract Co., P. O. Box No. 238, Knoxville, 
Tenn. The cost of installation he says, 
would well pay for itself in the saving 
of fuel by providing the proper mixture 
for good combustion. 

“My idea,” comments Harlie Hillard 
of 201 Briscoe St., Jackson, Mich., “is 
to have two cars of fuel unloaded at 
one time or run from two piles, one of 
breeze and the other of coal, by using 
two conveyors which will empty. into 
a fuel bin at the top of a tower.. Both 
conveyors will run at the same speed 
and be loaded as evenly as possible to 
get a 50-50 mixture. 

“At the bottom of the fuel bin have 
~a spiral chute lead from the bin to the 
ground, or to the conveyor that goes to 
the boiler room bunkers, As the fuel is 
run down the spiral chute, it should mix 
quite well. A gate at the bottom of the 





bin to regulate the flow of the fuel to 
the chute would keep the spiral chute 
from overflowing.” 
Wright Would Do It 
with the Bucket Conveyor 

An ingenious and simple method of 
mixing the fuels by using the conveyor 
is suggested by William J. Wright, op- 
erating engineer, The Procter & Gamble 
Mfg. Co., St. Louis, Mo. 


Questions 


“Inasmuch as the coal bunker is dj- 
vided into several different compartm«nts 
each with its own fuel gate, coal inay 
be run up into one and the coke brveze 
into another compartment. The rites 
could then be adjusted to supply cual 
amounts of each fuel into chutes, aliow- 
ing it to drop through a grating in the 
floor into the bottom run of the bucket 
conveyor. - The mixed fuel could then 
be dumped into a third compartment in 
the bunker. and drawn as needed into 
the weigh larry for distribution to boil- 
ers: 

“This arrangement is based on the 
bunker being properly hoppered and a 
reasonably dry and free running fuel. 
Otherwise a vibrator, such as a Syntron, 
will have to be used to keep the fuel 
flowing freely. If the use of chutes is 
not practical on account of space limita- 
tions, the fuels could be dropped direct- 
ly into portable hoppers set over the 
gratings.” 
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Question No. 252 


What Will Happen to the 
Megavars—and Why? 


THE GENERATOR in our ara is con- 
nected to the same bus with a syn- 
chronous condenser, as shown in. the 
sketch. The reactive on the generator 


is, of course, lagging. The leading. 


reactive on the synchronous condenser 
varies with the system load, for it is 
equipped with a voltage regulator, and 
maintains a steady bus voltage. The 
generator has no voltage panel 


onan a am 
? x2 


‘ies 
EXCITER GENERATOR 
Sketch of R.F.L.'s generator “a i 
tions. How would gen- 
erator field manipulation affect condenser 
megavars? 

Now here is the question: What 
would happen to the synchronous con- 
denser, as far as the amount of leading 
megavars is concerned, if the field con- 
trol on the generator is manipulated to 
change the field strength and make the 
reactive on the generator leading in- 
stead of lagging? 

Bus voltage would tend not to change, 
because the synchronous condenser 
voltage regulator would maintain nor- 
mal bus voltage. But what would the 
megavars on the condenser do: in- 
crease, decrease or remain the same? 
Evansville, Ind. ae eg) 














Question No. 253 
Who Knows About 
Flash Type Boilers? 


For GENERATING a small amount of 
high pressure steam, say between 1000 
and 3000 Ib per hr at around 600 psi, . 
to use in a certain apparatus we are- 
developing, it has been suggested that 
a boiler of the flash type might be the 
solution. Can readers give us any de- 
tails of design or performance of such 
boilers that would help us? 

As I remember it, the old Stanley 
steam car used a boiler of this type. 
There was another steam automobile 
called the Doble, I believe, but I don’t 
know what type of boiler it used. Any 
data on these or similar boiler units 
would help us. 

Buffalo, N. Y. j.S.L. 

Editor's Note: We have referred the 
above inquirer to the U. S. Navy for 
data on.the old Ward flash type boilers 
used many years ago on the old 40-ft 
and 50-ft steam cutters, now almost en- 
tirely superseded by internal combustion 
engine driven motor-sailers. We have 
also referred him to some material pub- 
lished many years ago on the steam 
automobile. However, we should like to 
have further comments from readers 
who may have accumulated information. 

Also, do readers have any information 
about small boilers using the continuous 
flow principle, or using standard boiler 
circulating principles, that might be used 
by the above reader instead of a flash 
boiler? 
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NOW, especially, when the demand for 
valves is taxing deliveries, it is imperative 
that you make your present valves last 


longer and serve better. 


It’s a challenge to every maintenance man 
to keep an eagle eye on the valves he now 
has in service ... to see that they are checked 
and serviced regularly and thus forestall, 


as far as possible, the need for new valves. 


Lunkenheimer Valves are easy to keep in 
good condition. Simplicity of design, with 
a minimum of working parts, makes them 
readily accessible for inspection and main- 


tenance follow-up. 


Let your Lunkenheimer distributor help 


you with your maintenance, repair and 
operating problems. His facilities and ex- 


perience are at your call. 


ESTABLISHED 1862 


NHEIMER Co 


ALITY’ 
CINCINNATI 14, OHIO. U.S.A. 
NEW YORK 13 CHICAGO 


THE LUNKE 
—“‘a 


BOSTON 10 


6 


PHILADELPHIA 7 


EXPORT DEPT, 318.322 HUDSON ST, NEW YORK 13,N. Y, 
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It fits perfectly. oN 


One body takes either 


the rising stem or non- 


rising stem trim assem- 


bly. A timely feature 


when it’s necessary to 


convert from one type 


to the other. Simply 


loosen the trim assem- 
bly and lift out. The 
body remains in the line. 
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Sketch of A. J. K.'s air compressor installation, showing check valve that makes annoying 
noise as compressor shuts down at frequent intervals 


Question No. 254 
Church Bell in Compressor 


Discharge Produces Bats 
in Engineer's Belfry 


SLtowLty but surely we are being 
driven nuts by the unearthly racket 
caused by the continual slamming of a 
check valve in the discharge line be- 
tween our air compressor and receiver, 
as shown in the sketch. This valve 
could be used for a church bell the way 
it is now. Here’s the story. 

Our 9-by-8-in. compressor is belt- 
driven from a 25-hp constant-speed 
motor, as shown, An automatic un- 
loader is connected to discharge line 
and motor control so as to start and 
stop the driving motor at frequent 
intervals as the discharge line pressure 
varies from the set value—and that 
check valve goes “bong!” every time 
the compressor stops. 

The check valve can be eliminated 
and has been in the past; but without 
it, motor and compressor start against 
load and that throws terrific abuse and 
strain on the belt. With the check 
valve installed, however, the compres- 
sor is unloaded up to the check when 
it stops. I feel that the check valve 
ought not to be used as shown, for 
even if it were not making such a ter- 
rific noise, such rough treatment will 
render any check valve useless in a 
short time, 

So the problem is: how can this 
compressor be unloaded when it stops 
periodically, without all the racket 
from the check valve and at the same 
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time without losing the pressure in the 
receiver? Yours for tougher ear drums 
and fewer bats in the belfry. 

Minneapolis, Minn. A. TSK: 


Answer No. 244 


Why Does HRT Setting 
Crack and Bulge? 


WHAT WOULD cause the outside walls 
of a practically new HRT boiler set- 
ting to crack and bulge so badly that 
they are practically collapsing? asked 
R. J. R. in the January issue. It is the 
setting of a 2-boiler battery and is 
equipped with buckstays. Boilers are 
supported from overhead steel work. 
Where can he get a set of directions 
or specifications for building HRT set- 
tings correctly, he asked, so he can 
check up this job to see what caused it 
to collapse? 

Apparently it isn’t easy to find such 
a thing as a set of standard directions 
or specifications by which such settings 
can be judged, because so much de- 
pends on the knowledge and experience 
of the contractors and the masons who 
lay up the walls, as well as a number 
of other variable factors. There are, 
of course, some general principles to 
be followed, as indicated in the com- 
ments given below. 

Our primary object in publishing 
this question was to attempt to bring 
out the facts an engineer ought to know 
so he can judge whether an HRT set- 
ting is properly built or not, There 
are many HRT boilers installed in all 
types of plants and, considering the 
large amount of steam they make and 
the amount of fuel burned under them, 


we wonder why more engineering at. 
tention has not been given to their set- 
tings. These are usually solid wall 
settings and usually contain much 
more brickwork than settings for wi- 
ter-tube boilers of the same or even 
higher capacity. In recent years, 
many of them have been equipped with 
suspended-wall furnace enclosures and 
we plan to present some data on these 
in the near future. 

We regret that, because of various 
factors now beyond the control of 
R. J. R,, it is impossible at this time to 
obtain any photographs or sketches to 
show the present conditions of the set- 
ting or to obtain the original specifica- 
tions or blueprints to which it was or- 
iginally built. 

Good Foundations, Good 
Design, Good Construction 
Are Necessary, Says Martin 

THREE important factors must be con- 
sidered when designing brickwork 
boiler settings: 1, The right support or 
foundation for the shell, which must be 
arranged to allow for proper expansion 
of the boiler; 2, proper arrangement of 
furnace flues and ash-pit; 3, a covering 
that will prevent loss of heat by radia- 
tion, and at the same time will not al- 
low moisture to accumulate where it 
may come in contact with the plates. 

One method of support is by brack- 
ets riveted to the shell plate; the other 
method by suspension from overhead 
girders by using hooks, rings, etc. 
Whatever support is used, it should be 
so designed that it will bear its proper 
proportion of the load, and will, at the 
same time allow for expansion. Short 
boilers are generally supported by 
brackets, while long, plain cylindrical 
boilers utilize the girder. If very long 
cylindrical boilers are supported only 
at the ends, the great weight between 
the two end supports will cause bending 
and excessive strain on the middle 
plates, a tension in the bottom plates, 
and compression in the top plates. 

A good foundation is the first requi- 
site for a boiler setting. If tests show 
that the ground is in firm and favor- 
able condition, the excavation need 
only be dug to a depth of 3 or 4 ft 
below the ground level. Where the 
ground is soft, the excavation should 
be deeper, and the extra depth filled 
in with broken stone mixed with ce- 
ment, gravel, etc. For very heavy set- 
tings piles may be driven, Some build- 
ers use large stones laid in cement; 
upon this stonework the walls are con- 
structed from stone or brick, to within 
about 6 in. of the proposed floor level; 
and above this wall brick should be 
used, : 

Foundation beds are sometimes 
made of concrete about 3 ft thick. 
However, no foundation will stand up 
unless it is properly SET. 

Estimates should be carefully made 
on the weight that is to be distributed 
over an area. With an ordinary condi- 
tion of soil, this should not exceed 2000 
Ib per sq ft. For greater weights, a 
special construction must be used. 

Outer walls at the sides and rear 
should be double, with an air-space in- 
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sulation of 2 in., to prevent loss of heat. 
The projecting bricks, which extend 
from the outer until they just touch 
the inner wall, allow for expansion 
without decreasing the strength of the 
inner wall. Buckstays or binders, used 
to support the side walls, are kept in 
place by long rods, secured by nuts 
on each end. 

Bad workmanship in laying the 
brick is one of the main reasons of wall 
collapse from the expansive powers of 
the brick. However, failure through 
chemical disintegration may be caused 
by brick containing a high percentage 
of iron oxide. The greatest cause of 
arch and wall failures is due to the 
mortar joints being excessively large. 

I suggest that R. J. R. contact the 
manufacturer of the boiler for proper 
specifications and blueprints. He might 
also try the National Association of 
Power Engineers, many of whose mem- 
bers have licked this problem; they 
handle this type of equipment under 
types of loads and conditions that not 
even the most expert boiler bricklayer 
would have time or. chance to observe. 
Fairview, N. J. Martin N..GozpENovVICH 
Brown Discusses General Principles 
of Setting Construction i 

If R. J. R.’s boiler settings crack 
and bulge, as badly as his question 
states, he sure must be in plenty of 
trouble. 

He probably could obtain a blue- 
print for setting HRT boilers from 
Hartford Steam Boiler Inspection & 
Insurance Co., or Erie City Iron 
Works, Erie, Pa. 

There could be several things 
wrong. Maybe he didn’t dig down to 
solid ground when he poured his con- 
crete foundation for the brickwork to 
set on. Perhaps the mortar or the 
cement froze before it set. There 
could have been too much mortar put 
between the red brick and the fire brick. 

He says that the boilers are sus- 
pended from overhead steelwork. But 
he doesn’t say that they aren’t sup- 
ported on the masonry itself. If the 
weight of those two boilers full of 
water were allowed to rest on the 
masonry, something would bulge 
somewhere, unless the masonry was 
made for suspension. I have seen sev- 
eral settings that were set up that way, 
but like R. J. R.’s they all had cracks 
in the walls. 

I believe that the correct procedure 
is suspension of the boilers on steel 
I-beams of the proper width and length, 
supported by cast iron columns set on 
a suitable concrete foundation. 

R. J. R. didn’t say what kind of 
prime mover he had. Sometimes the 
pulsations from a Corliss engine will 
set up vibrations in the boiler piping 
severe enough to make the settings 
crack. 

Maybe the overhead steelwork men- 
tioned by R. J. R. has a habit of mov- 
ing about, as would be the case if the 
boilers were used in a saw mill, where 
there was a steam-operated carriage. 
As the thrusts from the reversal of the 
carriage would move the entire build- 
ing, just a little, if part of the build- 
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ing was constructed of wood timbers. 
_ Such was the case in a small saw mill 
plant where I worked at one time. But 
I expect that R. J. R.’s power plant 
is a lot more modern than that one was. 
Perhaps he tightened his buckstay 
rods too much while the setting was 
cold. This would cause the brickwork 
to snake, for the buckstay rods 


wouldn’t get hot as fast as the fire- 


brick inside the furnace. 

If R. J. R. had given a sketch of his 
setting, showing cracks and all other 
details such as the depth and width of 
cement foundation, etc., the picture 
would have been much clearer. 

He doesn’t say anything about the 
fireman putting out the fire with the 


fire hose or using the hose to cool the’ 


inside of the combustion chamber so 
that he could get inside in a hurry, per- 
haps to change a grate or roll a few 
tubes. This kind of rapid cooling 
never seems to help the brickwork. 

Maybe the setting was built up with- 
out enough tie courses or too much fire 
clay between the joints. Dipping the 
fire bricks in a thin solution of fire clay 
or refractory cement seems to give 
good results, 


Sloat, Calif. Roy L. Brown 


Answer No. 245 
More About Fuses: How 
Should This Circuit 
Be Fused? 


WE just shoot that question at the 
Q & A readers and they come at us 
brandishing their typewriters and foun- 
tain pens, and mowing us down with the 
cold dope on fuses. The interest such 
questions arouse is a good indication of 
the importance of fuses, as was shown 
last month by the comments on Question 
No. 222. 

This time we have some comments 
on C. E.’s question in the January issue. 
He asked if a 75-amp switch fused with 
two 75-amp fuses or a 100-amp switch 
with two 50-amp fuses should be used 
on a two-wire a-c lighting circuit carry- 
ing 62 amp? The comnients agree pretty 
closely on the fundamental points. 
Gould Says 70-Amp Fuses 
and 100-Amp Switch 

C. E. 1s correct in saying that the 
same amount of current flows from a 
resistance as flows to it. It is the drop 
in voltage necessary to cause a given 
amount of current to flow through a 
resistance (in this case the . filaments 
of his lamps), that determines the 
amount of power used. 

He did not say what his source of 
a-c power was, but it probably is taken 
from a public utility line. If so, one 
side of the 115-v line will be grounded. 
This grounded side of the line should 
not be opened at any point, unless the 
ungrounded side is opened at the same 
time. 

The screw shells of the lamp hold- 
ers are connected to the grounded side, 
which is identified by using a wire 
with. white insulation. This prevents 
the chance of a man getting a shock 
by coming in contact with the screw 
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Diagram by Fred E. Gould showing how cir. 
cuit should be fused if one side of I15-y 
_ line is grounded 


shell of a lamp bulb when inserting 
lamps. ; 

As the total load is 62 amp, a No. 
4 circuit will be required. According 
to the National Electric Code, a No. 4 
wire may carry up to 70 amp, so a.70- 
amp fuse should be used. | 

As all fuses from 61 to 100 amp 
have the same physical dimensions, a 
100 amp switch would be required. 

If the main line was made with No. 
2 wire, the same switch could be used 
and fused up to 90 amp. This would 
allow additional load to be added if 


necessary. 


In case the system is ungrounded, 
a double-pole, double-fused switch 
should be used, but if it is grounded, 
then a fuse is used’ in only the un- 
grounded side of the line. The switch 
could still be double-pole, as long as 
both blades opened at the same time. 

Of course the No. 14 wire branch 
circuits to the lamps must be arranged 
so that the load is not ovér 15 amp, 
and be protected by a 15-amp fuse in 
both sides of the branch circuit. 

If any switches are used to control 
individual lamps, they must be in the 
ungrounded side of the circuit. 

Neither arrangement mentioned by 
C. E. is practical. In the first case, a 
50-amp fuse could not be used in a 
100-amp switch without using an adap- 
ter, and it would blow anyway as the 
load is.62 amp. In the second case, 
switches are not made in 75-amp sizes, 
ihe next size above 60 amp being 100 
amp. Also there are no 75-amp fuses. 

The accompanying diagram shows 
one branch circuit which is controlled 
by the main switch only, another which 
may be turned off as a group by a 
switch in the ungrounded conductor, 
and another branch circuit in which 
each lamp is switched individually. 

If the branch circuits are run with 
No. 12 wire they could be fused at 20 
amp. 

Dalton, Mass. 
Fuses Should Be Not Less 
Than 70 Amp, Says Lauck 

From THE information stated in 
C. E.’s inquiry, he should use not smaller 
than a 100-amp switch with a fuse 
or fuses rated not less than. 70 amp. 
A circuit breaker with not less than a 
70-amp trip also could be used. 

Possibly a larger switch with a fuse 
or fuses of higher rating, or a circuit 
breaker with a trip or trips of higher 
rating, should be used. Further infor- 
mation regarding this installation would 
have to be known before it can be 
determined what size switch and what 
fuse rating or what size circuit breaker 


Frep E. Gou.p 
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you can get it from Crane 


One high standard of quality throughout . . . One source 
of supply . .. One responsibility for all materials 


you need a single fitting or a piping system, you stand 
\X) a better chance of getting exactly what you need from Crane. 


The unusual completeness of the Crane line sees to that—as indi- 
cated by this boiler feed hook-up. Not only the valves and fittings, 
but all pipe, pipe bends, and other materials are supplied by Crane. 


For an example of the superiority of these materials, take Crane 
cast steel wedge gate valves. Straight-through ports minimize turbu- 
lence, erosion, and resistance to flow. Strong tee-head disc-stem 
connection, easily lubricated ball-bear- 
ing yoke, and ample non-corrosive stem 
bearings assure smooth operation. The 
disc is fully guided and accurately 
seated by extra long guide ribs. 

Yet all Crane products have similar 
yo aman. characteristics of modern design that 
hasnt mean better performance and greater 
freedom from trouble. Choose all your 
piping needs from the world’s largest 
selection—with quality assured by Crane 
Co.’s 89-year leadership in the piping 
-materials field. 
CRANE CO., General Offices: 836 S. 
Michigan Avenue, Chicago 5, Illinois 
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and what trip rating are entirely ade- 
quate and proper. 

For instance, it should be deter- 
mined that the conductors of this cir- 
cuit are ample for the total connected 
load multiplied by the appropriate de- 
mand factors of Article 220 in the 1940 
National Electrical Code and its latest 
supplement, or multiplied by some 
higher demand factors more appropri- 
ate to the actually existing conditions. 
Also the rating of the main buses on 
any panelboards connected to this cir- 
cuit should be checked. Then, a fuse 
or fuses, or a circuit breaker with a trip 
or trips of the largest rating that will 
protect both the conductors and the 
panelboard buses should be used. 

It is not entirely clear to me as to 
whether the 62 amp reported in this cir- 
cuit is the maximum current that would 
flow with the entire load on or whether 
it represents an average loading that 
may be exceeded considerably at times. 
If this is determined, if adequate de- 
mand factors are applied, and ‘if the 
conductor size is adequate for these 
conditions, fuse or circuit breaker trip 
selection on the basis suggested in this 
paragraph should permit carrying the 
load and also should provide adequate 
protection. ; 

The size switch to be used will be 
determined by the size fuse selected 
in accordance with the paragraph above. 
That is, fuses 100 amp and smaller 
will suggest the installation of a 100 
amp switch and fuses larger than 100 
amp will require a 200 amp switch, It 
should be noted that switches are not 
made in a 75 amp size; standard sizes 
being 30, 60, 100, 200, 400, 600... etc. 
amp. 
Another factor that might affect 
switch selection is that most enclosed, 
fused switches are not designed to, and 
will not, carry their rated load contin- 
uously. Therefore, if a current above 
perhaps 75 amp might flow occasionally 
for more than say an hour at a time, 
a 200 amp switch should be installed. 
Fuse reducers then will have to be em- 
ployed if 110 amp fuses (the smallest 
size that will fit in 200 amp switch 
clips) are too large for proper conduc- 
tor or panelboard bus protection. Ifa 
circuit breaker is considered, the pos- 
sible short-circuit current should be 
checked, to be sure a circuit breaker 
capable of interrupting that current is 
selected. 

C. E. is right in his opinion that both 
conductors of this circuit will carry the 
same current, regardless of what that 
current may be. However, it may not 
be proper or even safe to fuse both 
conductors of this circuit. If one con- 
ductor of this circuit is a “grounded, 
neutral conductor” no fuse should be 
placed therein. If such is the case, a 
two-pole, solid-neutral switch or a two- 
pole, switched, unfused-neutral switch 
should be used. However, if a stand- 
ard, two-pole switch is available, it 
may be used by bridging the fuse clips 
of the pole or “side” that is not to be 
fused, using a solid copper bar and 
bolting it securely in place, or by 
“bridging” both the switch and the fuse 


clip of that pole using a wire or a 
copper bar, 
Topeka, Kan. 
Gray Says 75-Amp Fuses 
According to the National Fire Un- 
derwriters’ Code, a 25 per cent over- 
load is permissible on fuses installed in 
circuit switches. As the current in this 
circuit is 62 amp, the nearest size fuses 
for this service should be one-fourth 
larger or approximately 75 amp capac- 
ity. This would be sufficient in the 
event that the entire load is thrown on 
at once. 
New York City 


Answer No. 247 


What Would You Do With 
This Broken Anchor Bolt? 


IN TIGHTENING down the nuts on the 
anchor bolts of his two 75-hp Diesel 
engines, said C. I. P. in the February 
issue, one of the bolts broke off even 
with the top of the engine bed plate 
casting. He asked for comments on 
how to repair it, stating that there was 
no way to drill another hole without 
weakening the metal of the bed plate. 
Also, he did not want to lift the engine 
off its foundation to replace the bolt, 
for that would entail a long shut-down, 
which he could not afford, besides a 
lot of work in re-aligning the engine. 
Either Weld on an Extension, 

Says Smith, or Insert Slightly 
Smaller Stud 

ReEPLy1nG to Question No. 247 of 
C. I. P., in the February issue, the 
enclosed sketches are self-explanatory. 
As shown on Sketch No. 1, it is pos- 
sible to build up a small cone of weld 
on top of the 1% in. anchor bolt, set 
a 1% in. tapered bolt on top of this 
cone and weld all the way around. 
It will then be necessary to file the 
welded bolt smooth and use several 
shims or washers around the weld to 
pull the nut down tight. 


P. O. Lautz 


Epwarp W. Gray 


14g BOLT TAPERED 
ALL AROUND 

CONE BUILT UP WITH 
WELD 


Sketch No. | by C. F. Smith showing how 
a welded cone can be built up on top of 
broken bolt, to which in turn an extension 
bolt can be welded 

Referring to Sketch No. 2, a 3%-in. 
tapped hole can be drilled in the 
1% in. anchor bolt and a %-in. stud 
bolt inserted. This 3%-in. bolt should 
be sufficiently strong to hold the bed 
plate solid and prevent any excess 
vibration. = 


Saginaw, Mich. C. F. Smiru 


Bolt Extension Can Be Screwed 
and Welded to Broken Bolt 

C. I. P. states he cannot afford a 
shutdown because the engine is bailly 
needed. So I suggest he first flush the ° 
bolt as near to the engine frame as 


¥, 80uT 


ORILL & TAP 148 ANCHOR 
BOLT FOR 34 BOLT 








Sketch No. 2 by C. F, Smith showing how a 
%-in. stud bolb can be used to extend 
broken bolt 
possible with a grind stone. Then he 
can drill and tap a %-in. hole in the 
flushed bolt, and fit a 34-in. bolt cut 
down from 1% in. stock or another 
bolt, and finally weld the two together 

as shown in the attached sketch. 
Camden, N. J. Henry Grassi 


WELOING TAKES PLACE 
OF MATERIAL LOST 
THRU MACHINING 
HELPS TO STRENGTHEN 
BOLT 





Henry Grassi's idea for repairing broken 
anchor bolt 
Editor's Note—There isn’t much 
clearance between the vertical center line 
of the broken bolt and the side of the 
engine frame. Will there be enough room 
for a ratchet drill or tap wrench to 
operate? If so, then a hole can be drilled 
and tapped in the top of the anchor bolt 
as shown above. If not, it can’t, for 
neither bolt nor engine can be moved. 
A flood of ideas and comments on 
this question swept down on us just 
too late for this issue. They will be 
published as soon as space is available. 
Answer No. 248 


How Can Boiler Operation 


Be Improved? 

In THE February issue, J. S. R. asked: 
(A) Should he not be getting more 
than 9 per cent COs and less than 
560 F average flue gas temperature 
on his two 600-hp, four-drum, bent- 
tube boilers, fired with Northern IIli- 
nois l-in. by %4-in. wash nut on forced 
draft chain-grate stokers? (B) Why 
does fire on one stoker burn V-shaped, 
that is, one side 4 or 5 ft shorter than 
the other? (C) Should he insulate 
the 16 drum heads of these boilers, 
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S WINNING STRATEGY 


ON YOUR BOILER PLANT 


HOSE perpetual foes of combustion 
G efficiency—Excess Air, Fuel waste, 
High Operating Cost—haven’'t achance 
against the strategy of Hays Automatic 
Combustion Control. 


There's no guessing here, nothing left 
to chance. Your Hays Control System 
assembles a// the data concerning com- 
bustion, measures all variable elements, 
and regulates them—automatically. 
It does that job better than man-power 


can do it—never absent, never over- 


worked, never an unwary instant: 
smooth, faultless, tireless efficiency 24 


hours every day. 


Hays Combustion Control's greater 
service today is in putting youthful 
efficiency back into wasteful steam 
plants—making them better plants, 
safer plants, lower cost plants. 

Smart strategy?—it never misses. 
The Hays Combustion Control Catalog 
explains how you can use it. Full of help- 
ful steam-power data. Write for it today. 


THE MODERN SYSTEM J4 Electrical 


THE HAYS CORPORATION 


MICHIGAN CITY, IND. 
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which were left uncovered when in- 
stalled? 

Correct Stoker Air Distribution Should 
Raise CO2 and Prevent Uneven Fire, 

Says Smith 

ConceRNING Item A, I would suggest, 
first of all, that he increase the CO2 
to about 13 or 14 per cent, thereby 
operating at a higher efficiency. When 
the COse is raised, the flue gas tem- 
perature will automatically go down. 
At the present operating conditions of 
9 per cent COs, he is operating very 
inefficiently. 

From Item B of the question re- 
garding the condition of the fuel bed, 
this could be the cause of the low COs. 
No doubt there is a great deal of ex- 
cess air coming through the rear end 
of the stoker, due to the irregular 
burning of the fuel bed.. In order to 
remedy this situation, the first step 
would be to check the wind box zoning 
in the rear of the stoker. It is entirely 
possible that too much air is being used 
at the back end of this chain-grate 
stoker, thus causing the low COs. 

Another item to be checked on the 
wind-box zoning is to be sure that all 
zones are tight and that there is no 
leakage around them. It appears that 
there is too much burning on the rear 
of the stoker and that this burning rate 
should be increased nearer the front 
end, so as to leave a bed of ash on the 
rear of the grate. This can be accom- 
plished by increasing the air through 
the front zones and decreasing it on the 
rear zones. 

Another suggestion for operating this 
chain-grate stoker would be to experi- 
ment with a thicker bed and a slower 
stoker speed. It would then be neces- 
sary to use more air on the front zones 
and practically no air on the rear 
zones, thus doing a complete job of 
burning on the front two- thirds of 
the stoker. 

Regarding the 16 bare drum heads 
on the two boilers, it would be in the 
best interest of economy to insulate these 
heads. It would also be more comforta- 
ble to work around the boiler with the 
heads covered. 
Saginaw, Mich. C. F. Smita 
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Answer No. 250 
How Stop Fuel Waste:in: 
This Unit Heater System? 


IN AN INDUSTRIAL plant, two boilers 
supply unit heaters of 65,000 sq ft of 
radiation surface with 75-100 psi steam. 
This is the only load on the boilers. 
The condensate returns come back so 
hot that large quantities of cold water 
must be fed into the return lines to cool 
the condensate down so the pumps can 
handle it. This produces so much feed- 
water that the boilers become flooded 
and have to be blown down frequently, 
wasting a great deal of fuel. 

The unit heaters and main ends, he 
says, are all equipped with high-pressure 
bucket traps. Two 250-hp boilers sup- 
ply the steam; there are two vacuum 
pumps on the return lines with a pre- 
heating tank above them, vented to 
atmosphere. The vacuum pumps deliver 
the return condensate to this preheat- 
ing tank, from which the boiler feed 
pumps take suction. 

H.E.S. says séveral things have been 
suggested to stop the fuel waste. Flash 
tanks and heat exchangers could absorb 
the surplus heat and make it available 
for process, but this is too expensive. 
Installation of pump governors and 
water level controllers has been ad- 
vocated but this would not get rid of 
the excess water introduced to cool the 
returns. Installation of pressure-reduc- 
ing valves to deliver low-pressure steam 
to the unit heaters has been proposed 
but the plant engineer does not approve 
this, for he does not like low-pressure 
steam for heating and does not believe 
the buildings can be heated satisfactorily 
on low-pressure. 

H.E.S. also feels that the hot returns 
will soon ruin the pumps and asks if 
there is some special pump available de- 
signed to handle such hot condensate. 
Finally, he wants to know whether any 
or all of the above suggested remedies 
will cure the trouble and, if not, what 
is the best solution? 


’ Parduhn Says Vacuum Pumps 


Unnecessary in This System 
ON THE accompanying sketch, the. 
lighter black lines indicate the connec- 
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Sketch by W. J. Parduhn showing in heavy lines how vacuum pumps should be by-passed 
and preheater tank connected to receive condensate direct from high-pressure traps 
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tions as I understand you have them - 
now.and the heavy black lines indicate 
the suggestions which follow. 

I cannot understand the use or necd 
of a vacuum pump in the return line 
of a high pressure. heating system. It 
stands to reason that the condensate that 
will gather in a trap will gather under 
boiler pressure. Therefore, the tem- 
perature of the water will be very near 
the temperature of the steam, and as soon 
as it’s discharged into the return line 
having less than atmospheric pressure, 
it is reasonable to assume that it will 
flash into steam. Nothing has been said 
about a receiving tank, therefore I am 
assuming that the condensate is dis- 
charged directly into the vacuum pump 
and that, of course, indicates that an at- 
tempt was made to maintain a vacuum 
on the return line. 

In my estimation, a vacuum on the 
return -line is not necessary and the 
vacuum pump is also unnecessary. To 
prove the point would take but very 
little investment and a small amount of | 
I suggest a by-pass be° installed 
around the vacuum pump, as shown, and 
the vacuum pump be shut down. 

Install a valve in the vent line from 
the pre-heater so that the vent may be 
closed. Install a relief valve, set at ap- 
proximately 15 psi, on the pre-heater. 

With this set-up, the traps from the 
unit heater willbe discharged directly 
into the pre-heater at a pressure of about 
5 or 10 psi. There is no reason why the 
traps should not function in this hook- 
up and the only difficulty I can see might 
arise out of the piping system being too 
small; ie., the return lines may be too 
small in size since they were installed 
with the intention of including a vacuum 
pump in the line. 

No mention has been made of the 
make-up liné to the pre-heater, so I am 
showing a float-controlled, quick-opening 
valve, which would perform this service. 
It is evident that this plant would ordi- 
narily use but very little make-up water 
but I suppose that some arrangements 
are made for that. 

Chicago, IIl. W. J. Parpuyn 
Gray Advocates Use of Low-Pressure Steam 
If Lines Are Right for It 

THE PRESENT system of return from 
the unit heaters employs the use of high 
pressure traps. The writer has used 
high pressure bucket and thermostatic 
type traps successfully on a low-pressure 
gravity return to condensate pump closed 
systems, 

Now, are the returns all above the 
condensate pump? If so, the proper 
solution would be to supply steam at re- 
duced pressure: IF the lines are big 
enough for the volume required. The 
consumption of steam in the heaters at 
2 lb would not be much more than at 
100 lb, the variant being greater con- 
densate for a given period of time. 
Since the returns would be much cooler, 
the need for blowdown and the resulting 
fuel waste would be eliminated. 

The most important consideration is 
the fuel, and even if the engineer doesn’t 
like low-pressure, that always should be 
the controlling factor. 


New York, N. Y. Epwarb W. GRAY 
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Ua SAM wants to keep COPES 
— equipment in active service as 
jong as possible and so do we. With 
more than 60,000 of these COPES 
Valves in service, you can make a 
real contribution to the war effort 
by “keeping them regulating at top 
: efficiency.” Lucky for you and for 
us it is a simple routine job. The 
only moving part in the valve, lifts 
out with the removal of four studs. 
The two seats come out with a sim- 
ple tool. By replacing as a matched 
' set the plunger cylinder and the 
new seats, the valve is like new 


ATTENTION 60,000 COPES USERS! 


> COPES’ Users, let’s get together to keep these 60,000 boiler water 
level guardians in fighting trim. Their simple, sturdy design makes 
it easy and economical. Write for recommendations neering 
your COPES Feed Water System. 


NORTHERN EQUIPMENT COMPANY + 342 GROVE DRIVE, ERIE, PA. 

Feed Water Regulatorse Pump Governorse Differential Valves Liquid Level 
Controls e Reducing Valves and Desuperheaters ; 

BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 
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Horsepower 


To use Chart: 
Find weight of belt on scale at left. 
line for empty belt if rere} oh A=) 
down /to lower scale e@, 
12" ol > 
14” 
Horsepower ‘ati found i 
Timken idlers 


The Chart is presented here by special permission of the Dodge 
Manufacturing Corp., Mishawaka, Ind. 
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Navy Boilers 
(Continued from page 90) 


each produce 35,000 lb per hr of 
190 psig steam at an efficiency of 
60 per cent. 

The boilers operate under in- 
duced draft produced by twin fan 
Thermix stacks, consisting of two 
double suction fans discharging 
into one stack. The outline of one 
set of boilers is shown in Fig. 2. 
The stack is a venturi type 55 ft 
tall and 8 ft wide at the top. The 
draft is controlled by an unbal- 
anced vane damper in the fan dis- 
charge and a multi-vane balanced 
butterfly damper in the fan suction. 

The eleven burners burn either 
gas or oil. Gas flowing through a 
jet mixer sucks in the primary air 
at the venturi throat. Therefore, 
combustion takes place close to the 


burner outlet where the secondary 
air is mixed with the primary 
charge. The alternate fuels, fuel 
oil or plant wastes, are fed under 
pressure and atomized with steam. 

Water level in the steam drum 
is automatically controlled by a 
Swartwout regulator. Continuous 
blowdown is provided by a water 
collector pan near the middle of 
the steam drum connected to a 
nozzle on the drum. A pipe con- 
nects the drum to a flash drum and 
heat exchanger. The steam released 
is fed into the low-pressure steam 
system and the hot water heats the 
raw water feed to the water treat- 
ing system. The mud-drum blow- 
down valves are used to remove 
sludge intermittently. The steam 
pressure in the main header actu- 
ates a gas pressure regulator on 
the natural gas header. 


Electricity As An Aid 
In Wartime Industry 


One of the most interesting sessions at the AIEE 
winter meeting in New York was the Conference on In- 


dustrial Power Applications. 


It was at this conference 


that Mr. Tracht of the Pennsylvania Salt Mfg. Co. pre- 
sented the following discussion. In it, he reviewed the 
part electricity is playing in the wartime activity of the 
large electro-chemical and heavy chemical industries 


By J. W. TRACHT 


Pennsylvania Salt Manufacturing Co. 


NCREASED PRODUCTION in 

the plant with which the author 
is associated has been accomplished 
with a far less than proportionate 
increase in operating personnel. 
This is significant considering that 
the average ability of workmen 
during wartime is below stand- 
ard due to the necessity of substi- 
tuting unskilled workmen for ex- 
perienced workmen who must be 
released to the armed services. The 
ability to replace skilled workmen 
so released was further compli- 
cated by the location of the plant 
in the Detroit metropolitan area 
where concentration of plants pro- 
ducing material has resulted in a 
manpower situation generally con- 
sidered to be the most critical in 
the country. 

One method of increasing pro- 
duction without simultaneously in- 
ereasing personnel was in the con- 
version of several processes from 
batch to continuous operation. The 
increased wartime production jus- 
tified these changes, which could 


not be justified under prewar rates 
of operation. The continuous oper- 
ation of processes requires accurate 
control of the continuous flow of 
materials to the process. Manual 
control is of course out of the ques- 
tion at this time. 

By utilizing electrically con- 
trolled feeders and continuous 
scales, each component going into 
the finished product can be con- 
trolled within close limits. Fur- 
ther, coordinating and interlock- 
ing these equipments can be ideally 
accomplished by electrical means, 
thereby providing both quality and 
quantity control of the finished 
product. In addition electrical 
equipment is available for the 
automatic analysis of the com- 
ponents or of the product at vari- 
ous stages in its manufacture. By 
grouping recording electrical in- 
struments at one remote control 
point a single operator is able to 
exercise complete control over an 
entire process and be better in- 
formed as to its operation than if 


he were on the site of the equip. 
ment—a condition which would be 
impossible in some instances. The 
saving in manpower is self evident. 
Without the ingenuity of modern 
electrical instruments and conirol- 
lers, plus their adaptability for re. 
mote location of recorders, con- 
tinuous operation of processes in 
the above manner would not be 
possible. 

Overall expansion of plant fa- 
cilities requires additional high 
pressure steam generation. Instal- 
lation space for the new unit did 
not lend itself to supervision by 
the existing operating personnel 
and it appeared that operation of 
the new unit would require separa- 
tion of boiler room control, plus 
the employment of additional oper- 
ators—a caliber of workman now 
not easily acquired. 

By equipping the new unit 
with automatic combustion control, 
which is largely electrical in na- 
ture, and by grouping all controls 
and instruments at the existing 
main control panel, successful 
operation has been accomplished 
without increasing operating per- 
sonnel. Such operation is of course 
not without its hazards. To min- 
imize these hazards the unit has 
been completely equipped with in- 
struments plus visual and audible 
alarms remotely located at the 
main control panel, to permit 
the operators to constantly check 
water level, burner operation, ete. 
Photoelectric and other electronic 
equipments are ingeniously used 
for these purposes. Special design 
of a-e electric motor drives elimi- 
nated need for d-e power and 
facilitated installation of the unit. 

Improved Production Control 

The comments above upon in- 
creased production were chieflv 
concerned with processes in which 
obtaining increased production was 
the primary object. In other in- 
stances due to increased rigidity 
of product specifications, to obtain 
better production control, or to 
eliminate manhours of labor it was 
necessary to revise process installa- 
tions. In these instances electrical 
equipment: again played a most im- 
portant role. 

Caustie carryover into the con- 
densate returned from the caustic 
evaporator room is to be avoided. 
or if it oceurs, must be detected 
immediately that the concentra- 
tion exceeds the allowable amount. 
High rates of operation plus neces- 
sity of employing some unskilled 
operators had increased the fre- 
quency of the occurrence of this 
accidental carryover. Manual an- 
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The BRINELL testing machine, shown above in 
Tube Turns’ laboratories, scientifically determines 
the hardness, or wear resistance, of finished fittings. 

Endurance is indispensable in welding fittings, 
for the destructive forces in piping — strain, pres- 
sure, vibration, corrosion and erosion — are more 
highly concentrated at the fittings. 

Tube Turns’ exclusive manufacturing process 





al cl 


forges fittings which virtually eliminate premature 
wear, leakage, and maintenance throughout the life 


of piping. Systematic hardness tests insure the 


enduring qualities possessed by all Tube-Turn 
seamless welding fittings. 

TUBE TURNS (Inc.) Louisville, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Dayton, Washington, D. C., Houston, San Francisco, 
Seattle . . . Distributors located in all principal cities. 

















TUBE-TURN 


TRADE MARK 
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alysis of the discharge from each 
pan is slow, and high in labor cost. 

Automatic equipment making 
use of conductivity cells was in- 
stalled to check the composition of 
the discharge water from each pan 
at frequent intervals. These find- 
ings are electrically transmitted to 
a common electrical recording in- 
strument located near the oper- 
ator’s position. In addition visual 
and audible alarms are automatic- 
ally energized when a_ predeter- 
mined maximum concentration is 
exceeded. 

During the initial operation of 
this system excess carryover was 
indicated in several instances al- 
though subsequent check of evap- 
orator operation failed to show 
eause for this carryover. It was 
later discovered that the river 
water supply to the evaporator de- 
partment at times contained high 
concentration of alkali discharged 
from a plant further upstream and 
it was this initial caustic content 
which had sounded the alarms. To 
compensate for this condition the 
incoming water and _ discharge 
water are separately given the 
usual test for presence of caustic 
and the characteristic colors so ob- 
tained are compared photoelectri- 
cally. This photoelectric equip- 
ment automatically subtracts the 
effect of the alkaline content of 
incoming water so that the im- 
pulses transmitted to the recording 
equipment are an accurate indica- 
tion of carryover from our evap- 
orators alone. The equipment used 
is fully automatic and has been 
proven in service. Advantages 
gained are improved operation, re- 
duction of caustic losses and pro- 
tection of purity of condensate— 
all with a decrease in operating 
personnel. 

One of the electrolytic processes 
producing a product of increasing 
importance to the war effort is 
highly dependent upon constant 
conditions of operation in order to 
insure maximum production of a 
uniform, high quality product. 
One essential of this operation is 
that constant current be fed to the 
cells. Manual control of the con- 
version units failed to produce 
satisfactory results and consumed 
much labor time. Automatic volt- 
age regulation using sensitive re- 
lays and electronic amplifiers was 
designed and installed. Operation 
of this simple, yet nearly fool- 
proof, regulator has proven highly 
successful giving results superior 
to available commercial equipment 
and fully meeting the constant cur- 
rent requirements of the process. 


Inter-plant communication in 
any industrial plant is an abso- 
lute must. This is and has been 
monopolized by electrical equip- 
ment with telephones leading the 
way. Plant expansions in recent 
years plus government restrictions 
on copper and other critical ma- 
terials severely taxed telephone 
systems to the point where exist- 
ing facilities would not handle 
the requirements of the plant ex- 
pansions and in many cases ad- 
ditional telephone facilities could 
not be obtained. 

In one instance the installation 
of a ‘‘wireless’’ electronic com- 
munication system utilizing exist- 
ing lighting wires solved the prob- 
lem of communication between a 
research engineer and his newly 
created laboratory staff. 

This system has worked suc- 
cessfully and a similar installation 
is under consideration to augment 
the existing telephone system in 
the main office. 

Automatie control of caustic 
temperatures when boiling down 
has proven successful. The stoker 
feed is directly controlled by the 
caustic temperature through elec- 
trical devices. Advantages gained 
are less supervision, saving in coal 
consumed and better working con- 
ditions as the disagreeable atmos- 
phere coincident with overheated 
caustic is eliminated. 

Electrical vibrators are being 
used extensively on hoppers, feed- 
ers, etc., to insure more uniform 
flow of dry materials. The elec- 
tronic power supplied for these 
units has proven highly success- 
ful. 

In one process utilizing ex- 
pensive, intricate machinery, pro- 
duction and elimination of damage 
to equipment is directly a function 
of the operator’s ability. As sev- 
eral units feed into one product 
handling equipment it was impos- 
sible to check the relative abilities 
of the operators on each unit. To 
overcome this difficulty automatic 
recording equipment was installed 
on each unit. Through use of 
selsyn devices the actual opera- 
tions of the units are recorded on 
a remotely located instrument. 
This record checks each operator 
as to the quantity and quality of 
his production and has resulted in 
increased production of a superior 
product. Damage to equipment has 
been reduced due to installation of 
alarms as an integral part of the 
recording equipment. 

Trends in the progress of the 
war dictated severe stiffening of 


the specifications on a product 
being supplied to the Chemical 
Warfare Service. Analysis of 
means by which these new speci- 
fications could be met clearly in- 
dicated that close control of the 
process, of an order never before 
attempted on this product, would 
be required. By means of close 
electrical control of the feed of 
dry constituents plus continuous 
analysis of composition, and con- 
trol of quantity of gaseous con- 
stituents by means of special 
equipment, whose operation is es- 
sentially electrical in nature, the 
job was successfully accomplished. 
Further, by means of electrical 
recording instruments, control of 
this process is accomplished at a 
remote location. The revised proc- 


ess, which is more highly com- 
plicated than before, is operated 
with no increase in the original 
operating personnel. 


Packaging and Material Handling 


The critical nature of the na- 
tional steel supply dictated that 
available stocks and production be 
earmarked for armament produc- 
tion at the expense of the packag- 
ing industry. Many products 
formerly shipped only in steel are 
now, of necessity, being shipped 
in wooden, fiber or paper con- 
tainers. 

Many chemical products are 
vibrated as packed to reduce ship- 
ping space. Air operated, long 
stroke vibrators which had proven 
highly adequate for steel con- 
tainers proved too violent for the 
containers of substitute materials, 
resulting in actual damage to the 
containers. Electrical high fre- 
queney, short stroke vibrators 
satisfactorily solved the problem. 
No delay was experienced in ob- 
taining power sources for these 
vibrators as electronic power units 
were available on short delivery— 
in direct contrast to the long de- 
livery on 15 cycle motor-generator 
sets previously employed. 

Increased production together 
with the labor shortage required 
many changes in material handling 
methods. Necessary substitution of 
female help : brought additional 
handling problems due to restric- 
tions on their lifting capacity. Em- 
ployment of power trucks has been 
highly successful. Electrically 
powered trucks have been favored 
because of quiet operation, lack of 
fumes which are disagreeable to 
workers and contaminate certain 
products, and because their opera- 
tion is less hazardous in certain 
chemical processes. 
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SCIENTIFIC WATER CONDITIONING 


cheats thirst of its terrors 
for men downed at sea... 


Today the man forced down at sea simply drops a chemical 
“pill” into a plastic bag full of sea water. In 20 minutes he has 
a pint of clear water, from which the salt has been precipitated. 
Thirst is checked before it can start! 


SCIENTIFIC 
WATER 
CONDITIONING _- 


also checks trouble 
before it can start 


in the modern industrial plant 


HEN the control of water conditioning in your plant is taken over by 
Bird-Archer it means far MORE than simply a routine analysis and a gen- 


eral recommendation. For you know that the generation of steam and 
its feed water problem is a many-sided affair with many different factors affecting 
it. Bird-Archer Service is truly a scientific Service because it includes the correlated 
work of (1) CHEMISTS (for analysis and conditioning treatments) —(2) CHEM- 
ICAL ENGINEERS (for the study of related processing problems)— and (3) 
MECHANICAL ENGINEERS (for practical power plant operation). Thus, 
trouble is checked from every angle. And the correct answer, based upon a 
COMPLETE study of all related conditions in YOUR plant, is obtained. Please 


feel free to consult us for preliminary discussion, without obligation on your part. 





SURVEYS PLANT STUDIES CONSULTATIONS TREATMENTS 
PLANT DESIGN SUPERVISORY SERVICE LABORATORY SERVICE 


THE BIRD-ARCHER co. 


Scientific Water Conditioning 
NEW YORK 17, N. Y. © CHICAGO I1, ILL. © PHILADELPHIA 40, PA. © MONTREAL, CAN. 
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The Winter Meeting of 


the AIEE 


(Continued from Page 87) 
facture may be carried out by 
either of two methods—the sinter- 
ing process or casting. The first is 
usually employed to produce rela- 
tively small magnets sometimes 
found ideal for damping magnets 
and the like. The latter process is 
used for the production of the 
majority of alnico magnets. 

The ideal magnet from the 
standpoint of the instrument de- 
signer would be one having high 
coercive foree, residual induction 
and available energy, and which 
had good machining and fabricat- 
ing qualities. An approach to this 
ideal has been made in the cobalt- 
molybdenum-iron alloys more com- 
monly known as ‘‘comol.’’ Comol, 
whose typical composition is 12 per 
cent cobalt, 17 per cent molybden- 
um, balance iron, contains a mini- 
mum of the critical metals; it can 
be easily cast, and when properly 
heat treated, can be readily drilled, 
milled and machined. As a result, 
accurate dimensions permit the de- 
gree of precision which is required 
to fully utilize this material in in- 
strument magnets. 

A coercive force of about 245 
is obtained as compared with 210 
for 36 per cent cobalt with a res- 
idual induction of 10,300, higher 
than either 36 per cent cobalt or 
alnico II, and a maximum energy 
value of 1,100,000 as compared 
with 930,000 for 36 per cent cobalt 
and 1,650,000 for alnico II. 

A magnet of the comol type con- 
taining appreciably lower percent- 
age of the critical elements has 
been utilized in instrument appli- 
cation as the permanent magnet in 
a new ‘“‘thin’’ line of direct cur- 
rent and radio frequency G-E 
small panel permanent magnet- 
moving coil type instruments. 

Fusing Practices on Distribution 
Systems 

Of interest to utility men was 
a paper presented at the session 
on Transmission and Protective 
Devices on Tuesday, January 25, 
on fusing practices on distribution 
systems. This paper, presented by 
J. S. Parsons and J. M. Wallace 
both of Westinghouse Electric & 
Mfg. Co., pointed out that there 
seem to be almost as many fusing 
practices as there are operating 
companies. To determine present 
fusing practice in this country, a 
questionnaire was submitted to 
some 200 operating companies and 
replies were received from 168, 
indicating a real interest in this 
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subject. The data presented in 
Messrs. Parsons’ and Wallace’s pa- 
per applied only to systems oper- 
ating below 5 kv and was obtained 
from companies located in all parts 
of the country. It was revealed 
that 85 per cent of the companies 
use cutouts for line sectionalizing. 
Of these, 54 per cent use them on 
main feeders, 76 per cent use them 
on 3-phase branch feeders and 83 
per cent use them on single phase 
laterals. The repeating cutout is 
most popular on the main feeders 
where 50 per cent are of this type, 
as contrasted with 41 per cent on 
the 3-phase branches and 37.5 per 
cent on the single phase laterals. 
About 70 per cent of the cutouts 
used for line sectionalizing, re- 
gardless of their location, are of 
the enclosed indicating type. Be- 
yond the agreement that line sec- 
tionalizing is desirable, however, 
there is little uniformity of prac- 
tice. 
Circuit Breakers 

New developments in the cir- 
cuit breaker field were discussed in 
a number of papers presented at 
the circuit breaker session on Tues- 
day afternoon, January 25. It was 
at this session that E. W. Boehne 
of the General Electric Co.’s 
Switchgear Engineering Division 
presented his paper on ‘‘The Geom- 
etry of Are Interruption.’’ In this 
paper, Mr. Boehne described a 
method of determining the inter- 
relation of recovery voltage, are 
current, and are resistance varia- 
tions. The paper dealt primarily 
with zero current phenomena. 

During the microsecond period 
in which an interrupter is per- 
forming the act of changing from 
a conductor to an insulator, Mr. 
Boehne explained, the current, 
voltage and are resistance undergo 
variations which materially affect 
the performance characteristics of 
the interrupter. The nature of 
these variations depends upon the 
medium of interruption, design 
features of the interrupter, and 
the constants of the current and 
recovery voltage circuits. Modern 
power interrupters employing air 
pressure variations in the current 
zero region of an entirely different 
type from that observed in the 
liquid interrupters. 

Interrupters which exhibit large 
are voltages over the entire arcing 
period experience reduced recovery 
voltage oscillations and have the 
additional advantage of operating 
in a region which permits the cur- 
rent to be diverted and approach 
zero at a rate slower than normal. 

Conversely, interrupters which 


develop low are voltages are, in 
general, capable of producing 
greater than normal rates of change 
of current in the current zero re- 
gion. Hence, under conditions of 
small inductive currents in circuits 
of high natural frequencies, this 
action leads to overvoltage condi- 
tions which must be considered in 
their application. 

The rapidly varying resistances 
within the interrupter during the 
process of interruption have al- 
ways presented obstacles to the 
analyst. In reapproaching this 
problem on the basis of an orderly, 
yet practical, variation of circuit 
current in the region of current 
zero and allowing the parameter of 
resistance to become secondary, the 
problem reduces to one of linear 
constants and can be solved by 
standard methods. 

Mr. Boehne’s paper presented 
such a treatment. It is generalized 
in such a way as to include all 
practical types of current zero phe- 
nomena generally encountered. Re- 
covery voltage characteristics are 
literally fabricated from ‘‘stand- 
ard building blocks’’ of which rel- 
atively few are required. The 
method is flexible enough to be ap- 
plied to any assumed current vari- 
ation in the region of current zero. 
The analysis is presented in terms 
of the accepted nomenclature of 
circuit theory. The operational at- 
tack is used. 

Another interesting paper atthe 
circuit breaker session was_ the 
paper by R. C. Dickinson of West- 
inghouse Electric & Mfg. Co. de- 
scribing a 500,000 kva, 7.5 kv air 
circuit breaker for steel mill serv- 
ice. The author pointed out that 
a breaker of this capacity and volt- 
age rating had long been regarded 
as a desirable goal. Recent devel- 
opments in magnetic type air cir- 
cuit breakers have indicated the 
economic feasibility of similar de- 
signs for ratings higher than pre- 
viously attained. The development 
of this new breaker proved this 
contention. Laboratory tests show 
that this most recent breaker is 
well suited to the operating condi- 
tions of steel mills and equivalent 
service and that it has ample 
short-circuit interrupting capacity 
for use in large power concentra- 
tions at 6600 or 6900 v. 

The foregoing, necessarily brief 
report does not attempt to present 
a picture of this meeting as a whole 
but it will give the reader some 
idea of its scope and wide range 
of interest. A number of the 
papers will be abstracted in near 
future issues. 
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TIN on Diesel Exhaust Noise Control 


THE EFFECT OF PROPER pressure. A negative pressure (partial vac- 
uum) thus produced in the cylinder by the 
outrush of burned gases caused the air in 

EXHAUST DIMENSIONS ge the cylinder and 
pa’ ha With the ex- 

haust pipe he correct dimensions 80 

that it is properly related to the particular 

engine, the pull of the vacuum alone is 
sufficient to §il the cylinder with fresh air 
from the crankcase without any help, pro- 
vided the air from the atmosphere can flow 
into the crankcase freely. 
avenging action continues until 
p the piston reaches the position shown 
An exhaust pipe of the correct length and diagram where it closes the transfer port, 
ce id a two-cycle Diesel engine, w? pinching off the fresh air from the crankcase. 
| eevee han an €x- Fresh air flows out the exhaust port until 


haust pi e i ; a , 
aril hes scavenge the ons. So without the pressure in the cylinder 1s below atmos- 
| i due to the pre differ- 


help from crankcase air pressure, and it 
can create a super-charging effect. D sh air in 
How this is done can be seen in system 1S 
animated diagram. It shows what hap- chamber 
pens inside a cylinder of a two-cycle exhaust port. 
crankcase scavenged Diesel engine The im re is that with a 
‘with a properly dime properly adjusted exhaust system, the last 
system. The whitemen represent clean of the air pushed back into the cylinder is 
he burn! fresh and clean, and therefore assures g00 
combustion. This reverse flow actually pro- 
duces 2 super-charging effect. The volu- 
metric efficiency of the engine rises above 
the efficiency obtained when the exhaust 
seen as the little ‘dark men in the pipe is of such a length that clean air an 
exhaust pipe, escaped through exhaust gases race back and forth through 
the exhaust port during the the exhaust port while it 1s still open. 
preceding downstroke, while Under the latter condition, burned gases 
air in the crankcase was bee may be forced back into the cylinder and 
ing compressed to about five pounds gauge cause poor combustion. 














ke. The trans- 

fer port 1s closed and the exhaust 
port is still slightly open- 

Burned gases, ‘which can be 





PLANNING FOR POST-WAR 
POWER PLANTS 


One of the outstanding features of the fire tube, hot water boiler to heat the 
és = Southeastern Indiana Power Company fuel and lubricating oil tanks, 
ved straight out Plant at Rushville, is the , the office and locker room, 
. No supporting Burgess combination exhau and provides hot water for showers and 
with this type of Snu' and waste heat boilers. Th lavatories. Another economy feature is 
is fitted with a flange prevent the annoying exhaus the heating of the plant puilding with 
D to the foundation. This from disturbing nearby residents. The hot air drawn from around the metal 
Snubber will operate with equal high effi- boiler section of the Snubbers acts as @ jackets of the Snubber bodies. 
ciency whether it is close to oF far away 
from the engine. iss 
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HOW MUCH DOES A POUND OF 
STEAM COST YOU? 


PLAN NOW FOR POST WAR 
COMPETITIVE CONDITIONS 


HERE’S many an “if” and “but” involved in any 

plant manager’s plans for a safe return to the pro- 
duction of civilian goods. Two things, however, are 
certain: post-war competition will be severe, and the 
man who can produce the best quality product at the 
lowest cost will be the one who will climb to the top 
in the scramble! 
STEAM is an important “raw material” item on any 
plant’s production cost sheet, yet its “price” varies 


greatly, depending upon the efficiency of the individual 
boiler plant. How much does a pound of steam cost you? 
In a competitive struggle lower steam costs may well 
make all the difference between a healthy profit and 
no profit at all. 

TODAY many factories and commercial buildings are 
already enjoying low-cost steam production with TODD 
burners. Investigate your combustion equipment now— 
compile specifications for improvements that will lower 
over-all manufacturing costs. Be ready to take advap- 
tage of the first opportunity to secure TODD burners. 
TODD engineers will be glad to make an impartial 
survey of your boiler plant! 


ORPORATION 


TODD 


(COMBUSTION EQUIPM 
601 West 26th Street, Ne 


KEN * BAR 
KLYN * HOBO 
yp poninncot ee OUSTON » MOBILE x N 


ENT DIVISION) 
w York 1, N. Y- 


BER, N. J- 
EW ORLEA 


PORTLAND, ME. 
Ns * LOS ANGELES 


BUENOS AIRES * LONDON 








peceranontah ore * SEATTLE * TACOMA * - 
ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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‘SPEED PRODUCTION WITH [7 
| P Gilmer vis 


The Oldest Firm of Rubber 
Fabric Belt Specialists 
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Be Ready to take post-war 
action Tomorrow with 


Write A \ 


BULLETIN TI-2 \\ 
for the complete’ 





MACHINE. 


_ PATENT NUMBERS 2,200,424 2.239.234 | 





HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KENTUCKY 
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PRESSURE 
REDUCING VALVES 


Designed to automatically maintain con- 
stant reduced pressures with accuracy 
and dependability—Fisher’s complete line 
of spring controlled-direct operated re- 
ducing valves is available with a wide 
variety of body and inner valve con- 
struction and standard topwork with 
diaphragm and spring combination cor- 
rectly sized to exactly meet the parti- 
cular operating conditions encountered. 
Fisher engineers gladly assume full re- 
sponsibility for selecting the proper body 
and inner valve construction and size for 
your requirements basing that selection 








i 


on the specific pressures, pressure 

drop, and capacity to be handled. :: 
Illustrated are a few of the 

many bronze, high-tensile iron, - | @ ne 4f 


and electric cast steel bodies that 


are available with a wide assort- 
ment of inner valves to meet er 
every operating condition. 7 [ 
Write for Bulletin C for com- s f 
plete specifications on all types of 
Fisher Pressure Reducing Valves. 
a 


Type 57 with standard flanged 
globe double port body and quick 
opening type inner valve. 





Our increased manufacturing facilities, plus new and improved methods, result- 
ing from our all out: War Effort have greatly stepped up the production of 
Fisher Automatic Controllers. Consequently, we are now in a better position 
to invite your inquiries on general industrial automatic control requirements. 


IPMS ENE GOVERNOR pater ie nn 
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Screwed globe single port 
body with quick opening 
inner valve. 


el 


Flanged globe double port 
body with V-Port type in- 
ner valve. 


| eee j 
Screwed globe single port 
body with needle point in- 
ner valve. 


Reversible bronze single 
port body with composi- 
tion disc inner valve. 


a 4 


Flanged globe single port 


body with piston balanced 
and internal pilot operated 
inner valve. 





ASBESTOS=PACKED COCKS 


READING PRATT &CADY 


The Asbestos Packed Cock is a READING-PRATT & Capy “original” — made to 
hold a constant, tight seal and give you real service. 


Hou 7 oe Where 7  « for shut-off service on lines 
that carry: 
1. Because of its well-engineered, simple ae ; : é ; 
plug, bolted cap design. 1. Solids in suspension @ 2. Viscous fluids ¢ 3. Oils @ 
4. Acids and alkalis ¢ 5. Steam, for boiler blow-off 
2. Because of its asbestos packed U-grooves 
that: 
a. Provide a tight seal. 


Paper mills, steel mills, packing houses; 

soap, dye stuffs and by-products plants use Ceenn ented in ee te 
this cock in many of their process lines— cation of the U-groove. Made 
wherever Globe, Angle or Gate Valves fail in either single gland or double 
or ground cocks prove unsatisfactory. The gland design. Inthe double gland 


P : : ign (illustrated) the top gland 

. Provide a cushion to absorb the expansion Petroleum industry uses it on gas wells, pipe —_ oes a - er a - ~~ 
" Pe ¢ b 66. ‘ 39975 

differential between metal of the plug and lines, refinery lines, general “filling” lines, etc. mined, constant pressure while 


body. Currently made in cast iron, bronze and cast the second gland independently 
steel—according to the needs of the service. compresses gland packing. 


b. Wipe from seating surfaces the foreign 
matter that other cocks grind in. 


c. Minimize normal friction. 


. Can be repacked at the factory, restoring 
the cocks to good-as-new condition. 


Because it’s made of materials that stand 


up under —— for which they are rec- RE ADING:PRATT &CADY 


The holding down gland design illus- 
trated results in much easier operation 
and much longer life. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS ¢ PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 
AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT + CONNECTICUT 
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Although C. A. Parsons took out his first patents on steam turbines in April, 
1884, it was not until 1891 that the steam turbine was considered an efficient 
machine. Shown above is a cross-section of the general arrangement of an 
early Parsons’ steam turbine that ran at relatively low ‘pressures and tem- 
peratures. All that was required of a turbine oil then was that it lubricate. 


The compactness and high vuperating efficiency of the modern 
steam turbine calls for a lubricant that must do more than 
just lubricate. A turbine oil today must also prevent rust, 


have superior oxidation stability. 


TURBINE oUt | 


1. That Prevents rust 


2. That has Superior oxidation Stability 


HE MODE 
yee “Speed turbines of toda 


Be sure y i i 
your turbin is doi 
Call in the Shell man, ia a wh 
ples of Shell Turbo Oil. , pt 26 
Ne that right now js performing in 
ba our battleships, destroyers, cruise 
rs 1 ae of our fleets ‘doing ajob th i 
- nous _ than any it will be required ae 
pis a x — Shell Turbo Oil was the tine 
: © be approved i igi 
e » Navy specifications. ae 
you are not close to a Shell i 
i — Lompany, a 50 West bree Rating 
San F; rancisco 6, Chen Wit —_ 


jobs, 
: you sam. 
“Job turbine 
the turbines 


TURBO OIL 





Available in sizes Vj," 


e oo 
53 
CJ 


to 2 


Each size with expanded outlet 


if desired. 


PERFORMANCE 


RESULTS FROM 


Streamlined Flow 


Maximum Capacity when 
needed most 


. Accurate Pressure Control 


under toughest working 
conditions 


. Trouble-free Service 
. Smooth Operation 
. Tight Closure 

. Accurate Regulation 
. Speedier Production 


Results 


. Elimination of failures 


9. Constant Delivery 


Write for Bulletin 
which gives details on the per- 
formance of this ''Streamlined"’ 


Pressure 


. Cost Saving Operation 
- No Spoilage 
.. Practically zero in main- 


tenance costs 
"1000" 


1000 valve and its benefits. 


....+DOESN’T BECOME 
GUMMED UP FROM 


, DIRT-SCALE AND 
“Viscous MATTER.. 


@ There are no complicated inside works in 

the "1000" valve. As a matter of fact there 

is only the one vital moving part —the seat 

piston. There are no restricted passages, no 
small ports, no aggregation of close fits. It's 
streamlined all of the way. 


The seat piston is opened in a positive manner 
by the force of the initial pressure and is closed 
in an equally positive manner by the force exerted 
by the delivery pressure on the diaphragm. The 
seat piston is tied to the diaphragm by the rocker 
arm so that when the diaphragm moves it must 
move too. 


Thus, the positive moving valve arrangement in 
STREAMLINED housing, with its continuous-duty 
performance insures against trouble from gum- 
ming up, thereby minimizing maintenance. 


How Streamline Design Werks 
@ Flow has been streamlined for have downstream turbulence, See 
straight flow into the delivery pas- FIG. 2, the greatest amount of tur- 
sage and jet. See FIG. |. The fluid bulence with resultant greatest pres- 
sure drop will occur when you want 
maximum flow and therefore want 
least pressure drop—if the delivery 
pressure is to be maintained. With 


FIG.-2 


flows smoothly around this valve with 
no back eddies to cause turbulence, 
See FIG. 2, on the downstream side 
of its trailing edge. In a reducing 
valve all the pressure drop or work 
of pressure reduction should occur at 
one place, namely where the valve 
throttles flow, and not on the down- 
stream side of the valve. Where you 


Streamlined Flow, See FIG. |, you 
get maximum capacity, plus close 
delivery pressure control. 





(ASH STANDARD 





CONTROLS.. 
VALVES 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 
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Cash Standard Type 33 Relief 
Valve; in various metals to 
handle nearly all fluids. Has 
Roller guides on valve spindle; 
also roller bearing to take care 
of spring torsion. Sizes '/2" to 
3" screwed ends; |" to 12" 
flanged ends. Bulletin 971. 


Cash Standard Type © Relief 
Valve has side inlet, bottom 
outlet. Popular for pump by: 
pass use. Sizes |/," to 2" 
screwed ends. Relief pressures 
up to 350 Ibs., temperatures 


_ up to 500°F. Bulletin 943. 


ip Si 3 a Siete RE. 
a ee? 


ew 


. 3 : 
Cash Standard Type 4190 Valve 
for relief (bypass) use; holds 
constant valve inlet pressure 
regardless of changes in load 
or outlet pressure. Multiport— 
large capacity. Iron or bronze 
bodies; iron or bronze trim. 
Sizes /o" to 2" screwed ends; 
2" to 6" flanged ends. Bul- 
letin 952. 
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View of boiler room. The two B & W stokers 
in the foreground are Series 70 Steam Ram 
Drive, installed under B & W Cross Drum, 
303 H.P. boilers. The two stokers in the 
background are Series 60, Unit Type Electro- 
Hydraulic Steam Ram Drive, installed under 
200 H.P. HRT boilers. 

A complete coal conveyor system eliminates 
all coal handling . . . operating and labor 
costs are reduced to a minimum. 


the dependab? ; 


G0 Unit tyPe, 
. have fur- 
ears, a 

be ding 





apacity 
. f 











Administration building of 
—_— 7 lMotimen-to Roche, Inc., Roche Park, Nutley, N. J. 
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NINE FOOT TWO f' . -\. SEAMLESS ... TRUE 


Turning out a 110” O.D. SEAMLESS Steel Flange to rigid spec- 
ifications of accuracy isn’t exactly the easiest job in the world. 
But tough jobs are not unusual here at Taylor Forge. In fact, 
this one is quite typical of the kind that is so often assigned to 
us by engineers who feel we are a little better at it than any 
other organization. 


For a good many years these “unusual” things have been the usual 
at Taylor Forge . . . doing things with hot metal that nobody else 
does . . . knowing just how to control its flow and form under pressure 
and impact. 

And in the final analysis there is no better example of this than 
your old friends WeldELLS and other Taylor Forge welding fittings 
themselves. For while WeldELLS represent our regular line of welding 
fittings, they reflect forging operations that are far beyond the usual! 

Check down the list of WeldELL features and you will see how true 
this is. Only Taylor Forge knowledge and methods could give you a 
fitting with tangents and selective distribution of metal in an extremely 
accurate, seamless forging! Add to this the features of WeldELLS 
which cut welding time and costs, and you have the fittings that... 
“have everything”! 


Wed ELLS boxe everything 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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No other welding fittings 
combine these features: 


© Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

@ Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum—assures full 
strength and long life. 

® Machine tool beveled ends—pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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THE COST OF LEAKS 


AIR STEAM WATER 
SIZE 100 LBS. PRESSURE || 100 LBS. PRESSURE || 4O LBS. PRESSURE 








Or 
OPENING ||cu.FT wasted! cost at || Les wasteo | costaT || GAL. WASTED | COsT AT 
PER MONTH | 10c PERM. || PER MONTH | 60c PER M.|| PER MONTH [15% PER M. 





| 9,979,200 |$997.92|| 460,000 |$276.00] 692,400 /$108.00 


1/4 * 4,449,600 | 444.96) 203,000 | 121.80] 307,700 | 48.00 . 

1/8 @ | 1,114,560 111.46] 50,500 | 30.30] 76,900 ir = 
1/16 @ || 278,640) 27.86 12,750 | 7.65] 19,200 | 3.00 
1/32 4 69,552} 6.96] 3,175 | 1.91] 4,800] 0.80 


uresemmemaenenant . ) raw n g 
Costs Money in 
Power PLant Valves 


















































That small valve leak opening — the equivalent of 
a 34-inch hole, for example — can cause big losses 
in steam, air or water; and in certain process lines 
a small leak may be really serious. Unless the leak 
is repaired promptly, it will grow in size until a 
complete overhaul or a new valve is needed. 


Reseat Early, the Low-Cost Dexter Way 


The only sensible way to stop “wire 
drawing”’ and leak losses is to reseat the 
valve, in the early stages, right on the 
line, with Dexter Valve Reseating Equip- 
ment. No new parts will be needed, little 
time will be lost, and the labor cost will 
be negligible. 


Tell us about your leaky valves. We'll tell you 
the Dexter equipment needed to stop your trou- 
bles — permanently. 7 
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Fig. 1503—Class 150-pound 
Cast Steel Gate Valve with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke and taper wedge solid 
disc. Sizes 1’’ to 24”, incl. 


Will it just do 
or...will it 


DO THE JOB 





“There is a valve that will do”—or “there is 
a POWELL Valve that will do the job”—what 
a vital difference in meaning. 


But as long as you have POWELL Engineering 
at your service, you'll never have to make a 
valve “‘do’”’ because POWELL not only has a 
complete line of standard valves as listed in our 
general catalog but—POWELL Engineering is 
ready at all times to offer specialized service. 


Shown here are three of POWELL’S complete 
line of Steel Valves. These are especially suitable 
for controlling steam or boiler feed lines. 
POWELL Steel Valves are also available in both 
plain carbon molybdenum steel and highly 
alloyed steels for special boiler feed service. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


Fig. 6003—Class 600-pound Cast 
Steel Gate Valve with flanged ends, 
outside screw rising stem, bolted 
flanged yoke and taper wedge solid 
disc. Sizes, 1’’ to 24’, incl. 


Fig. 3031—Class 300-pound Cast 
Steel Globe Valve, with flanged ends, 
outside screw rising stem, bolted 
flanged yoke. Sizes, 1’’ to 10’, incl. 
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How A BOWSER 
TURBINE 


OIL CONDITIONER 


Saves Bearings, Oil, Time, Money 
FOR A LEADING STEEL COMPANY 


A BOWSER Turbine Oil Conditioning System, installed by a leading steel 
company, has been responsible for these outstanding operating improvements: 


@ Within ten days after installation, 
it reduced the acid number of the oil 
from .0561 to .021. (When the system 
was put in operation, the old oil was 
.2512, and the new oil added to meet 
the system’s requirements was .02805. 
Note that, in ten days, the conditioner 
even lowered the acid reading below 
that of the new oil.) 


@ There was only one bearing failure, 
whereas previously frequent bearing 


changes were necessary. (The single 
failure, according to operating rec- 
ords, was due not to lubrication fail- 
ure, but to impeller misalignment.) 


@ Only small amounts of make-up oil 
are added periodically. In several 
years of operation, it has never been 
necessary to dump the batch. 


@ Average oil temperatures in the 
reservoirs and turbines were reduced 
51 degrees, from 185° F. to 134° F. 


All of these factors add up to a major saving in time, labor and money. While 
this particular case history involved a worse-than-average acid condition, 
Bowser Oil Conditioning assures proportionate results .. . and savings... in 


virtually any turbine operation. 


The Bowser engineering staff will be glad to consult with you about any lubrica- 
tion problems. Bowser, INnc., Fort Wayne, Indiana. 





Bowser Turbine Oil Conditioners serve all sizes of 
installations, up to the great utilities plants. They are 





In other phases of industry, Bowser equipment is also 
serving thousands of companies in the metering, dis- 
pensing, storing, filtering and distilling of liquids. 
Wherever liquids are handled, there's a need for 
something that Bowser makes. 


equally adaptable to all types of steam turbine 
equipment, including turbo-generators, turbo-compres- 
sors, pumps, fans, blowers and other units. 














LIQUID CONTROL SPECIALISTS SINCE 
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1885 














Combines the functions 
of a gate valve, check 
valve and relief valve in 
a single unit. 


Used extensively as a non-return valve on the exhaust line 
between turbines or engines and condensers or heaters to 
protect low pressure casings and cylinders against building 
up of pressure which might cause failure and severe damage 
to equipment or injury to operatives. Folder on request, explains 
other applications as a back pressure valve, atmospheric relief 
valve or safety valve on pumps, compressors, etc. 


THE KENNEDY VALVE MFG. CO. © ELMIRA,N.Y. 
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INSIDLINE, AN INTERNAL INSULATION, enables 
ordinary carbon-steel pipe, with its comparatively 
light weight and low cost, to stand up under con- 
ditions never before possible. Many new processes 
involve the piping of flue gases, steam, petroleum 
gases, hydrogen, and fluid catalysts at temperatures 

Insidline installations in pipe Up to 1500° F., pressures up to 300 pounds, and 

a ok + jt 2 nl “of Velocities up to 500 feet per second. Insidline holds 

pon in eed og temperature of the piping to 650° F. or below 
where it can be operated indefinitely at the usual 
stress allowances. 


If you have a high-temperature piping problem 
today .. . or if you are contemplating new proc- 
esses involving high temperatures for tomorrow, 
it will pay you to send for a copy of this new, 
free INSIDLINE booklet now. Baldwin-Hill Co., 
In larger diameters from 36” up 577 Klagg Ave., Trenton 2, New Jersey. Plants in 


to over 100”, a panel type of = a 
Insidline is built up on the in- Trenton, N. J.; Kalamazoo, Mich.; Huntington, Ind. 


side of the pipe. 


Baldwin-Hill 


CO MPAN Y 





HEAT & COLD INSULATIONS 
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Heat Absorption and Per. 
formance Factors of Twin 


Branch 2500-Psi Boiler 


(Continued from page 71) 
protection against excessive local. 
ized change in _heat-absorption 
rates across the tube wall. 

As a part of the final altera. 
tions of the unit, stud plates were 
applied to the upper 15 ft of pri. 
mary-furnace-wall tubes® to pro. 
vide protection of the pressure 
parts against this capricious be. 
havior of slag in the hotter zones, 
A comparative pattern of tube. 
temperature distribution at the 
same location after installing stud 
plates is shown in Fig. 1, Right. 
It is apparent that the temperature 
differential between the outer tube 
surface and saturation is as great 
as for the slag-covered bare tube 
of Fig. 1, Left, indicating that nor. 
mal heat-transfer rates are sub. 
stantially equal for the two types 
of surface. However, there has 
been a consistent absence of sud- 
den temperature changes as a result 
of greater permanency of the pro- 
tective tube covering. 

Slag Characteristics 

Slag is without question the 
greatest single factor causing vari- 
ation and disturbance in the per- 
formance of the absorbing surfaces. 
The extent and thickness of cover- 
age are affected by composition of 
the coal ash, by segregation effects 
within the furnace, by excess air 
and the nature of the furnace at- 
mosphere and, of course, by change 
in temperature of slag particles 
and gases in their passage through 
the unit. 

Samples of slag, collected daily 
from the tap stream, have shown 
appreciable variations in fusing 
characteristics and in the state 
of oxidation of the iron content. 
Other samples collected from dif- 
ferent portions of the unit show 
significant diversities of composi- 
tion and fusing-temperature range. 
It is apparent that the effect of 
iron, which in its ferrous form acts 
as a dominant fluxing agent, is 
materially altered both by segrega- 
tion of quantity and state of oxida- 
tion, in passage through the unit. 

Final Alterations and Performance 

The final alterations? which 
have permitted continuous _base- 
load operation since November, 
1942, consisted principally of re- 
ducing the amount of exposed sur- 
face in final superheater and in 
intermediate and final reheater 
sections and provision of retract- 


3See Power PLANT ENGINEERING, January, 
1944, page 80. 


























by GOLDEN-ANDERSON 


STEAM PRESSURE 
REDUCING VALVE 


@ Adaptable to various intermittent and 
dead-end services this G-A Special-Service 
Valve insures uniform terminal pressure re- 
gardless of varying conditions. It is con- 
structed Double-Extra-Heavy throughout 
and will efficiently handle 125 to 400. lbs. 
of saturated or superheated steam. Valve 
may be direct-controlled or operated by 
remote Pilot control. The Steam Pressure 
Reducing Valve is furnished in sizes ranging 
from 2!/,"" to 12", with trim of Bronze, 
Monel Metal or Stainless Steel. 





SEND TODAY FOR THIS CATALOG ... 
CONTAINS COMPLETE CONSTRUCTION AND 
APPLICATION DATA ON THESE G-A VALVES 


Triple and Single Acting Non-Return Valves @ Throttle and Emergency 
Stop Valves @ Electric Emergency Trip Valves @ Steam Pressure 
_— Reducing Valves © Water Pressure Reducing Valves @ Check and Relief 
cone rect oY Valves @ Altitude Control Valves, Single and Double Acting @ Float 
YQ Control Valves @ Water Strainers @ Electric and Manual Water Service 
Valves @ Coke-Quenching Valves @ Standpipe Valves @ Solenoid 

Operated Valves. 


GOLDEN-ANDERSON 


VALVE SPECIALTY COMPANY 
1300 FULTON BLDG., PITTSBURGH, PENNSYLVANIA 
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e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 


Screen 


e Readily Removed Steel Blow- 
Off Bushing 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 


e Reasonably Priced 

e 6 Sizes from 12" to 2" for Pres- 
sures up to 600 lbs 

e Many Thousands in Service 

e Sold by Over 100 Mill Supply 
Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 


114 Mermaid Avenve PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 





able blowers in the second open 
pass. 


A general survey of thermal- 
performance conditions existing 
throughout the unit is shown in 
Fig. 2 as determined by test of 
May 14, 1943, at an output rate of 
570,000 Ib of steam per hr. 


The Gas Turbine— 
An Engineering Possibility 
Today 

(Continued from page 81) 


prime mover. Thus the turbosuper-. 
charger, originally a gas-turbine 
by-product, has not only proved 
very useful of itself, but has accel- 
erated gas-turbine development. 

The turbosupercharger in the 
United States started in 1918 with 
a turbine wheel suited only for 
steam temperature, provided in a 
rush by the De Laval Steam Tur- 
bine Co. Since then there has been 
continuous progress in materials, 
fabrication, heat-treating, design, 
and cooling, of all of the parts, 
whether exposed to exhaust-vas 
temperatures or not. 


High-Temperature Progress 


One major item in operation of 
turbine wheels at high tempera- 
ture is ‘‘ereep,’’ which is continu- 
ous nonelastic elongation, finally 
resulting in rupture. Hence stress- 
es for a gas turbine to be operated 
in a power plant for years are 
lower than for a turbosupercharger 
in war. Information about creep is 
rapidly accumulating in connection 
with turbosupercharger as well as 
with other turbine work. 

So the long sought gas-turbine 
prime mover, with temperatures 
much beyond the 1000 F now in 
use, and consequent higher effi- 
ciency, seems to be getting near- 
er. Of course, this same prog- 
ress is paving the way for higher 
temperatures and higher efficien- 
cies with the regular steam cycle 
and with two fluid cycles. So we 
can only speculate as to whether 
the gas turbine with its compressor, 
combustion chamber, and heat in- 
terchanger is going to compete with 
the other cycles which instead have 
economizers, feedwater heaters, 
feed and air pumps, boilers, and 
condensers. 


Dr. Moss has added to this paper an extensive 
bibliography of the gas-turbine literature, includ- 
ing not only many references to early discoveries 
and to the thermodynamics of the gas-turbine but 
also a number of recent technical papers. Al- 
though too long for presentation here, it may be 
of interest to know that such a bibliography 
exists. A detailed article on the Combustion Gas 
Turbine in the Power Field, summarizing a great 
deal of the existing thermodynamic and applica- 
tion data, was published in Power Prant ENG!- 
NEERING, June, 1941, pp 65-68. 
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Tas 1 the iy series of messages 


DEALING WITH THE PROBLEMS 
IN HEAT INSULATION FACED BY 
ENGINEERS AND SOLVED BY 


USING unibestos 


5a THE PROBLEMS tnictground steam line. 


SVER 7 3 
pipe ae ope 6.625 od 
\ CONCRETE 

\ 





/ 
TAR PAPER 


UNION ASBESTOS & RUBBER CO. 


GENERAL OFFICES: 1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS © NEW YORK « SAN FRANCISCO ¢ PATERSON, N. J 
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NOW 80 MORE SPECIFIED! 


A manufacturer of water filtering systems had need for accurate 
dependable instruments to measure the flow. After careful considera- 
tion they chose 


HENSZEY FLOW INDICATORS 


Due to the fine performance of these, another order soon followed for 
57 more. Now 80 are needed, and the "specs" leave no doubt that 
Henszey Flow Indicators are desired. 


They register the flow from zero to 100% indicating a 
pulsating flow exactly as it occurs. Graduations on the 
easily read dial are uniformly spaced and give the 
information direct—without constants. There are 

only three moving parts — breakdowns due to 
complicated gears and mechanisms are elimi- 

nated. No additional supports are needed 

—they go right in the line. 


If you have a tough flow measuring prob- 
lem consider Henszey Flow Indicators 
for the job—now performing in hun- 
dreds of manufacturing and proc- 

essing plants from coast to 

coast. 


Send for Bulletin Fi-1. 


HENSZEY CO. 


Dept. C3 


Watertown, Wisconsin 





a HENSZEY 


FLOW INDICATORS 


Continuous Blowdown e Distilling Systems Ld Heat Exchangers 


Feed Water Meters © Boiler Feed Regulators © Proportioning Valves 








Corrosion in Condensate 
Piping 
(Continued from page 89) 


in the condensate; that when the 
quantity of condensate flowing ap- 
preciably exceeded the trap rat. 
ing (i.e., when the condensate line 


DATA TYPIFYING THE CO, Coy. 
CENTRATIONS MEASURED IN 
THE GAS PHASE AT VARIOUS 
LEVELS IN OPERATING, EX- 

PERIMENTAL CON- 
DENSERS* 
Sample Point 
Inches Above Con- CO, in Gas 
densate Phase** 
(Approx.) ppm 
Unit A—Condensing 56'lb steam per hr 
2 713 
if 280 
13 102 
Incoming Steam 15 
Unit A—Condensing 125 Ib steam per hr 
2 1485 


7 730 
13 206 
Incoming Steam 15 

Unit B—Condensing 200 lb steam per hr 
2 2948 


3 2313 
12 219 
60 203 
Incoming Steam 25 
*When COs in steam and that dis. 
solved in condensate were approxi- 
mately equal. 

**Because a satisfactory method for 
measuring such high concentrations of 
CO, has not yet been developed, these 
figures are indicate rather than ab- 
solute. 
became flooded), practically com- 
plete dissolution of CO, occurred. 
Insofar as the writer knows, no 
methods of venting have as yet 
been devised which can guarantee 
a CO,-free condensate from a C0,- 
ladened steam. 


DEMA Establishes 
Headquarters 


Harvey T. Hit, recently ap- 
pointed executive director of the 
Diesel Engine Manufacturers As- 
sociation, announced that effective 
February 16, 1944, the headquar- 
ters of the organization will be 
located in Chicago at One North 
La Salle Street. 

Mr. Hill is well known through- 
out the field of business and m 
organization work. In 1916 he be- 
came associated with the Chicago 
Association of Commerce. He was 
then elected secretary of the Illi 
nois State Chamber of Commerce. 
Later he became executive vice- 
president of the Chicago Stock Ex- 
change. After ten years with the 
Exchange he left to become a patt- 
ner of the stock firm of Clement, 
Curtis & Co. For the past several 
years he has been secretary-man- 
ager of the Chicago Association of 
Credit Men, which position he re 
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the ber Engineer is at your service 


@ Dearborn Engineer lives with a hat on! 
He is accustomed to calls for help at all 
hours. Night or day, he is as near as your 
telephone to help you when you have trouble 
due to bad or improperly treated water. 


Dearborn Engineer Knows 
Your Local Water Characteristics 
@ He lives and works where your plant is 
located. That’s an advantage because he 
gets started quickly. 

He is equally quick to detect trouble 
caused by improper treatment dosage or 
adjustment. In fact, he’s an expert in pre- 
ventive treatment to avoid trouble. In these 

_ days of round-the-clock boiler operation it's 
helpful to have this service at hand and 
available quickly. 

Night or Day, Call Dearborn 
@ Dearborn treatment provides full protec- 
tion to eliminate scale, stop corrosion, and 
reduce the possibility of steam contamina- 
tion. Call our nearest branch office or write 
... Dearborn Chemical Company, Dept. F, 
310 S. Michigan Ave., Chicago 4, Tlinois. 


Deaton 


TRADE MARK REGISTERED 
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Patent Applied For 


These two illustrations of R-S Butterfly Valves exemplify the wide 
pressure range (15 to 900 psi) handled by this type valve as well 
as the simplicity of design. 

When completely assembled, the heavy duty power operated 
valve, No. 610, will be equipped with a dual stuffing box, hand 
wheel declutching unit, hand jack and mercury switch. Shaft 
supported on ball or sleeve bearings enclosed in grease packed 
journals—pressure lubrication. 

The manually operated three-way valve, No. 611, is utilized for 
quick interchange and mixing service. It is adapted to power 
operation as well as high pressures and elevated temperatures. 

This visual presentation of R-S Engineering speaks for itself. 
If you are interested in simplified control and shut-off of volume 
and pressure, write for the complete story contained in the new 
R-S Catalog No. 14-B. 


VALVE DIVISION 


oe R-S PRODUCTS CORPORATION 


4535 Germantown Ave. «+ Philadelphia 44, Pa. 


BUTTERFLY VALVES 





cently resigned to become execu. 
tive director of DEMA. He ig a 
member of the Union League Club 
of Chicago, the Economic Club, 
the Chicago Stock Exchange and 
the Rotary Club of Chicago, sery. 


-[. ing on various committees with a 
+ special interest in Boys’ Club work, 


Mr. Hill was graduated from 


the Engineering School of Pennsyl- 


vania State College and later re. 
ceived a master’s degree in the 
School of Commerce at the Univer. 
sity of Chicago. 

The officers of the Diesel En- 
gine Manufacturers , Association 
are: President, rt E. Friend, 
President of the Nordberg Manu- 
facturing Co. of Milwaukee; Vice- 
president, Gordon Lefebvre, Pres- 
ident of the Cooper - Bessemer 
Corp.” Mt. Vernon, Ohio; and 
Treasurer, Robert H. Morse, Jr,, 
General: Sales Manager of Fair. 
banks, Morse & Co., Chicago. 


Pulverized Coal Problems 


Discussed 

THE CoMMITTEE on Industrial 
Utilization of the Technical Ad- 
visory Board of Bituminous Coal 
Research, Ine., recently held a 
meeting with representatives of the 
manufacturers of pulverized coal 
equipment at Battelle Memorial 
Institute, Columbus, Ohio, for the 
purpose of discussing ways in 
which the bituminous coal indus- 
try, in its new $500,000 research 
program, can advance the use of 
pulverized coal. 

Subjects discussed were: abra- 
sion index for metals in contact 
with moving coal and coal ash, the 
relation of surface and inherent 
moisture in coal to its grindability, 
the mechanism of combustion, the 
rate of flame propagation, the fun- 
damentals of flow of coal:and air 
in pipes, the effect of recirculation 
of flue gases on combustion, the 
fusion of coal ash, and radiation 
from flames. More information is 
needed on these subjects, it was 
agreed, to improve firing equip- 
ment. 

Consideration was given also to 
the extension of the uses of pul- 
verized coal into nonsteam uses 
where oil and natural gas have 
largely supplanted coal, such as in 
the open hearth furnace, cement, 
lime and brick kilns, railroad 1oco- 
motives and the gas turbine. Some 
work by BCR which is already 
under way or completed on forge 
furnaces and radiant-tube furnaces 


_ was described. 


To continue the cooperation 
demonstrated at this meeting and 
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TURBO-GENERATORS 


HENDY DIESELS FOR CENTRAL STATIONS 


Twenty-two valuable design and construction features, never before com- 
bined in any single engine, have been incorporated in four-cycle Hendy 
Diesels—to lower your operating and maintenance costs, and prolong en- 
gine life. More than a half century of power plant experience is reflected in 
Series 50 Hendy Diesel Engines ...which fully utilize the latest develop- 
ments in engineering and metallurgical practices. 

Here are typical features that make Hendy Diesels particularly suitable 
for central station service: 
UNIT TYPE FUEL PUMP AND INJECTORS eliminate long, high-pressure 
fuel lines and improve engine performance. 


DUAL INTAKE AND EXHAUST VALVES are operated by a cross-head which 
eliminates side thrust from the rocker arms. 


POSITIVE, AUTOMATIC LUBRICATION throughout engine. 


DESIGN OF WELDED STEEL engine bed and cylinder block assures strength 
and rigidity... reduces weight. 


OIL-COOLED PISTONS lower piston temperatures, prolong ring and cylin- 
der life, reduce oil consumption. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


cst. 6 6b Ss FE tore 


6 
— — << 
SUNNYVALE, CALIFORNIA 


BRANCH OFFICES: Boston. Buffalo. Chicago - Cincinnati. Cleveland. Detroit- New 
York - Philadelphia - Pittsburgh - San Francisco. St Louis. Washington. los Angeles . 


ES Dike 
GL x ¥ 


REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 
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to work up a definite program 
from the many good suggestions 
which were offered, a committee 
representing the manufacturers 
was named. The members are: OQ]. 
lison Craig, J. E. Crites, and R.M. 
Hardgrove. 

The representatives of the man. 
ufacturers in attendance were: 
Babeock and Wilcox Co., R. M. 
Hardgrove and L. S. Wileoxson; 
Combustion Engineering Co., John 
Van Brunt; Foster Wheeler Corp,, 
John Blizzard ; Kennedy-Van Saun 
Engineering Co, A. R. Allen: 
Riley Stoker Co., Ollison Craig, 
Sims Co., W. A. Pettibone; and 
Whiting Corp., A. J. Grindle. The 
personnel of the Industrial Utiliza- 
tion Committee of BCR, which 
sponsored the meeting, is V. G, 
Leach, Peabody Coal Co., Chair. 
man; E. C. Payne, Consolidation 
Coal Co.; C. J. Potter, Rochester 
and Pittsburgh Coal Co.; J. ¢, 
Seott, New River Co.; L. A. Ship. 
man. Southern Coal and Coke Co.: 
R. F. Stilwell, Red Jacket Coal 
Sales Co.; M. A. Tuttle, Knox Con- 
solidated Coal Co. 

Members of the staff of the 
Coal Research Laboratory of the 
Carnegie Institute of Technology 
present were H. H. Lowry, Direc. 
tor, and A. A. Orning. Members 
of the Battelle staff were: R. A. 
Sherman, Supervisor, and B. A. 


rT} ” a. Assistant Supe 

l ivision; and W. H. 

... THEY USE MEGGER | Perrier 
TESTING INSTRUMENTS Kaiser, Research Engineers. 


New Power at 

Conditions of extreme heat, cold, moisture, Grand Gadlec 

vibration and corona are but some of the Geis Gnsac Dans ae 

hazards to electrical insulation that are in- generator went into operation on 

herent in aircraft services. By carefully check- February 12, bringing the present 

ing ‘ignition harness, circuits and electrical installed capacity of the plant, sit- 

equipment at frequent intervals with “Meg- uated on the Columbia River in 
”» . . : Washington, .up to more than 

ger” Insulation Testers, aircraft maintenance 


: . : : nasil 800,000 kw, third largest in the 
men insure against electrical failures in flight. world end second insemt in ae 


Years ago, Pan American World Airways United States. 
selected “Megger” instruments for this vital The addition of the new 108; 
work and now, at Pan American bases 000-kw machine brought the num- 
throughout the world, the “Megger” tester ber of kilowatts installed at Grand 


eg a a Coulee Dam since February, 1943, 
is literally “first and last” in the ground to about 475,000 kw. The lates 


THE NEW... U. S.-MADE crew’s maintenance procedure. Grand Coulee expansion brings the 
“MEGGER” INSULATION Likewise, industry is today guarding its | installed capacity of the 30 plants 

TESTER electrical equipment more than ever before constructed and operated by the 
in plastic molded case; and “Megger” Insulation Testers provide the Bureau of Reclamation on mul- 
per lees wxonntcb om. means for this protection. Write today for a tiple-purpose projects in 11 states 


mon to all instruments copy of our Pocket Manual of “Megger” to nearly 2,200,000 kw. 


bearing the trade mark 


At maximum development, the 


pp igs ane A ‘Bulletin Practice No. 1420-PE—which presents the why area is expected to support more 


otal and how of “Megger” testing. than a quarter of a million new 
people on the farms and in the 


JAMES G. IDMLE €O0.- BEST | SA <P 
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Mechanical Eff. 
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Helix Angle —0o0 Helix Angle = 450 
Efficiency — 0% Efficiency — 95% 
Inoperative 








--b-- 


Helix Angle — 900 
Efficiency —0% 
Inoperative 


ACURVE TO GUIDE YOUR STOKER SELECTION 


= 4 
> This is the Winkler Inter-planetary 


Transmission—the design which 
gives Winkler Stokers EXTRA POWER 
and fully automatic operation. 


READY FOR 
DELIVERY NOW! 


Winkler Commercial and Indus- 
trial Stokers are offered through 
a nation-wide group of dis- 
tributors and are available for 
immediate installation. Complete 
engineering service. 


When specifying stoker equipment, make the 
most critical appraisal of the transmission 
—for at this point stoker performance is made 
or broken. 

A stoker transmission has two functions. First, 
to provide a reduction from high motor speed to 
low feed screw speed. Second, to act as a torque 
multiplier. In both cases the Winkler Trans- 
mission obtains these results with the most effi- 
cient design yet developed. 

The diagram above shows clearly the high 
efficiency obtained in the first speed reduction 
by the 45° worm gear helix used in the Winkler 
Stoker. With this design, the tooth load is 
approximately 1/10 of that found in conven- 
tional transmissions. 

Internal planetary gearing is used to make 
the secondary reduction and provides a continu- 
ous-type drive. Internal gears have a larger arc 
of contact, which means Jess sliding, less wear, 
higher efficiency and smoother action! 

These are the reasons Winkler Stokers have 
the extra power to overcome usual operating 
overloads. In the case of extreme overloads, the 
Winkler Safety Release automatically disen- 
gages and resets the motor and transmission 

until the cause is removed. There is no 
shear pin in a Winkler Stoker! 


SEND FOR FREE BOOKLET 
The above brief description of Winkler 
Stoker design is fully elaborated upon 
in a special engineering booklet. Every 
specifier of coal-burning equipment 
should read it. 


WINKLER - 
fully automatic STOKERS 


U. S. MACHINE CORPORATION «+ LEBANON, INDIANA 
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PREDETERMINED ALLOWANCE FOR EXPANSION 


FULLY AUTOMATIC 
NO GLAND PRESSURE 


GLAND BOLTED METAL TO METAL 
NO ADJUSTMENTS 
NO. SHIMS 


Manufactured by A. W. CHESTERTON CO., 64 india St., Boston 











CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month's issue. 


POWER PLANT ENGINEERING 











NEW EQUIPMENT 


Information that you desire about a 

equipment will be gladly furnished 

without obligation. WRITE To 
POWER PLANT ENGINEERING 


- 








Magnetic Voltage Selector 


A NEW MAGNETIC VOLTAGE SELECTOR 
manufactured by Zenith Electric Co, 
152 West Walton St., Chicago 10, Ill, 
shows advanced features for precision 
and efficiency. This unit while especially 
developed for a new electro-plating proc- 
ess, for anodizing aluminum on alternat- 
ing current, has many other uses where 
like applications of current are required, 


The Zenith Selector is for trans- 
ferring in steps from 2 to 40 v. The 
arrangement is such that when trans- 
ferring, the main contact opens before 
the secondary contact opens, and closes 
after the secondary contact is closed. 
Arcing is thus effectually eliminated. The 
unit embodies automatic main magnetic 
contacts, and automatic main switch con- 
tacts for nine positions at 2% v intervals, 
from 2 to 40 v. 

As the illustration shows the unit is 
conveniently paneled for ready accesst- 
bility and compactly cased. 


Basket Strainers 


A New TyPE of strainer baskets with 
increased straining area and rugged 
construction is announced by _ the 
Blackmer Pump Co. of Grand Rapids 
Mich. 

The new baskets are constructed 
from heavy-gage perforated sheet it- 
stead of the usual wire mesh ané 
are available with various size opel 
ings. These new strainer baskets att 
designed to withstand far greater abuse 
than the old wire mesh screen which 
were frequently damaged during 
cleaning. 

According to the manufacturer, the 
use of the perforated sheet increasts 
the net straining area up to 10 timé 
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Send for your cofey of this 


CATALOG that describes these aud other 


Study the illustrations on this page 
and you will get some idea of the com- 
plete ADSCO line of specialized equip- 
ment for steam, hot water, oil, gas or 
other pipe lines. 

Send for your copy of the 136 page 
ADSCO Catalog No. 35 which illus- 
trates and describes ADSCO steam line 
equipment, also auxiliary equipment 
such as heaters and meters, long-time 
favorites with some of America’s larg- 
est industrial plants, utilities, colleges 
and institutions. 


AMERICAN PISTRICT STEAM COMPANY 


N. TONAWANDA, N. Y. 


MAKERS OF ‘‘UP-TO-DATE*"* STEAM LINE EQUIPMENT 
FOR OVER 60 YEARS 





@ Above— ADS- 

HOT WATER 
HEATERS for swim- 
ming pool. One of 
the many designs 
of Instantaneous or 
Storage, ADSCO 
“Built To Order” 
Heaters and Econo- 
mizers. 


Right—ADSCO - 
CELL - CONCRETE 
“Insulation” used to 
re-insulate under- 
ground steam lines 
in Missouri, 


DSCO 


t Above —ADSCO PISTON- 
RING EXPANSION JOINT, one 
of many in a Washington federal 
building which can be unpacked 
and repacked under full operat- 
ing pressure. 


 avove—ans- 

CO INTERNAL- 
LY-EXTERNAL- 

LY GUIDED EX- 
PANSION JOINT, 
one of several that 
control pipe expansion 
and contraction in east- 
ern aircraft accessory 


plant. 


STEAM LINE 
PRODUCTS 


ADS CO- 
BANNON 
TILE CON- 
DUIT assures 
high thermal 
efficiency for 
underground 
steam lines. 


Below—ADSCO ROTARY CONDENSA- 
TION METER connected to ADSCO 


Heat Economizer. 


This low cost, easy 


to read meter will enable you to allo- 


@ cate steam consumption. 


THIS CATALOG ALSO DESCRIBES VARIOUS 
TYPES OF ADSCO Expansion Joints—Steam 
Traps—Pipe Supports—Alignment Guides— 


Vapor Heating Specialties. 


Matt the Coupon 


eoqeandeseadeegudesdreesce $eesésese 


# Left—ADS- 
CO FLOW ME- 
TERS, on the job 
in large midwest 
brewery. These 
rugged meters 
cannot be dam- 
aged by sudden 
overload or re- 
verse flow. 


Company 
Address 


AMERICAN DISTRICT STEAM COMPANY 

North Tonawanda, N. Y. 
Please send me ADSCO Catalog No. 35 de- 

scribing ADSCO steam line equipment. 
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E. M. DART MANUFACTURING CO., PROVIDENCE, R. I. 


148 





.. For Discarded Dart Unions 


Can Be Put Back To Work 


In plants all over the country 
the search continues for Dart 
Unions that have given lots of 
dependable service and there- 
fore been retired ... yet which 
have lots of dependable service 
still to give. 


The explanation of why Dart 
Unions can provide tight-joint 
performance so 
many times is found 
in Dart’s design 
and construction. 
Darts have two 


extra-wide, non-corroding 
bronze seats, ground to “true- 
ball” surfaces. And the nuts 
and bodies of all Dart Unions 
are made of High-Test Air Re- 
fined Malleable Iron that re- 
sists pipe strains and rough 
handling. 


Keep looking away in your 
plant buildings and 
yards for your dis- 
carded Darts. Come 
to your supplier for 
new Darts. 


r 











the pipe area, which exceeds the fee- 
ommendations of the Hydraulic In- 
stitute by a substantial margin. Part 
of the gain in the straining area js 
achieved by the use of spot welding, 
made possible by the perforated sheet, 
The welding is not affected by higher 
temperatures as is soldering or brazing, 
and reduces friction loss. Another 
gain is realized through the use of 
the heavier material. The manufacturer 
pointed out that use of the perforated 
sheet eliminates the solid frame neces- 
sary to stiffen the old-type wire mesh 
screen, thus permitting liquids to flow 
more freely through the unit. 

The new perforated baskets will be 
used with all strainers in the Blackmer 
“Easy-Kleen” line. 


Sight Flow Indicator 


FiscHer & Porter Co., 959 County 
Line Road, Hatboro, Pa., announces the 
development of the Rota-Sight for flow 
indication in’ any application where an 
approximation of the amount of flow 
rate is an operating aid and necessity. 
This simply constructed flow indicator 
clearly shows when a liquid or gas is 
passing through a line. It has an in- 
dicating float which moves up and down 
in a pyrex tube in direct proportion to 
the amount of flow. Immediate response 
to flow change is ebtained by the pyrex 
tube into which triangular V-ported 
flutes are formed. As a result, a varia- 
ble area meter is obtained giving a wide 
range over a short scale length. The 
metering tube is only 3 in. overall. 


The Rota-Sight may be equipped with 
an alarm which is a positive and inex- 
pensive device for visible or audible pro- 
tection against dangerously low or high 
flows. This action is accomplished by 
means of a magnetic. float extension 
which trips a magnetic switch to operate 
the alarm circuit. High and low alarm 
positions are adjustable over the entire 
flow range of the instrument. 
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Mechanical Giants 
—with muscles of oil 


Seabees and Army Engineers are putting bull- 
dozers to work under conditions and on jobs 
nobody ever thought a machine could handle 
before the war. They whack out roads in dense 
Pacific jungles. Level landslides in Italy. Build 
landing fields on barren Aleutian Islands. Even 
wipe out Jap pillboxes with these mechanical 
giants. 


Earthmoving parts of bulldozers...like the 
working parts of so many modern machines 
...are operated hydraulically. They get their 
power through relatively slender hose that 
must be scientifically designed and built to 
withstand tremendous. pressures, extreme 
changes of temperatures and to be able to flex 
without excess strain. 


Scientific design is equally true of air hose, 
drilling hose, oil and gas hose...scores of dif- 
ferent types of hose manufactured by United 
States Rubber Company. Many of them...like 
the hydraulic hose in bulldozers .. . are being 
subjected to new and unexpected strains and 
punishment in their wartime jobs. United 
States Rubber Company scientists are putting 
all their skill and ingenuity into improving 
the stamina and quality of U. S. Rubber Hose. 
The knowledge they are gaining now will be 
put to good use in peacetime applications, 


# 


HOS E, specially engineered to handle ex- “BOM BS AWAY “ ..and on target... 
tremely high pressures, furnishes the power for mean that hydraulic machines have once again 
air-hammers and compressed air drills in mines operated smoothly and efficiently. Bomb-bay 
and quarries the nation over. doors and landing gear are only two of many 

places in fighting planes where hose is on the job. 


> 


DRILLING HOSE, suction and discharge 
hose help keep vital petroleum flowing to the 
Armed Forces and to industry. Here again, hose 
must be scientifically designed, specially made 
for a specific task. 


Listen to the Philharmonic Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE ¢ ROCKEFELLER CENTER « NEW YORK 20, N. Y. 
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MONO-BLOCK — 


A One-block Insulation, Effective 


Over the Full Temperature-Range 


up 70 170 re 


Made from black rockwool, B-H Mono-block is high-temperature-resist- 


"ant (up to 1700° F.) and has exceptionally low thermal conductivity. 
You'll find it lighter, and more efficient, too, because its long, straight 
fibres are interwoven in layers by an exclusive, patented process. In each 
block, millions of tiny air-cells hold back the heat, preventing its escape. 
Because it is a one-block insulation, Mono-block delivers substantial 
savings in installation costs, too. Send for sample and new bulletin. 


Baldwin-Hill Co., 577 Klagg Ave., Trenton 2, New Jersey. 
Plants in Trenton, New Jersey; Kalamazoo, Michigan; and 
Huntington, Indiana. 


aldwin-Hill 
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HEAT & COLD INSULATIONS 





Engine Driven Arc Welder 


Lincotn’ Exectric Co., Cleveland 
Ohio, has recently placed on the marke 
a new Shield-Arc engine-driven welde: 
rated at 200 amp. It is light in weigh; 
rugged in construction with encloseg, 
rubber mounted engine of 29 hp. 


This new unit has a current range 
of 40 to 250 amp. Dual control of weld- 
ing current is accomplished by adjust- 
ment of series fields and generator speed. 
Although designed especially for metal- 
lic arc welding; with bare or coated 
electrodes, the new model also supplies 
uniform welding current for carbon arc 
welding. : 

The generatot control or job selector 
assures accuracy of open circuit voltage 
and permits precise control of engine 
speed of from ‘1500 to 1150 rpm for 
welding.” In addition, this control may 
be used manyally to reduce the engine 
speed to as:low as 750 rpm whenever 
it is necessary to stop welding at in- 
tervals of a ‘few minutes. 


e ‘ee 
Oil Reclaimer 

YouNGSTOWN MILterR Co., Sandusky, 
Ohio, has announced a_ new line of 
YM “Robot” Oil Refiners, designed 
to clean lubricating oil with continuous 
and automatic operation. 


This machine, which is said to add 
new efficiency, convenience an 
economy to the widely used YM proc 
ess of cleaning oil, utilizes common 
refinery earths available on the open 
market. It is capable of removing 
fuel dilution; acids, solid and colloidal 
carbon, dirt.and similar matter; also, 
it can restore oil emulsified by water. 

A single :machine of this type ca! 
be installed. to serve an entire power 
plant, whether large or small. Ability 
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PRE-FABRICATED PIPING 


is BETTER purine 


CODE FOR Ff 


Piping specialists operating com- 
plete plants using the most modern 
equipment and methods assure 
that Midwest pre-fabricated piping 
is accurate in dimension and align- 
ment... carefully shop tested . . . 
thoroughly cleaned and inspected 
... and heat treated and stress re- 
lieved when necessary. 


Nationwide experience in satisfying 
the piping needs of all types of in- 
dustries and an aggressive program 
of piping research enable Midwest 
frequently to make suggestions that 
simplify piping layout . . . save time 
and materials . . . and reduce costs. 


For these reasons, you will always 
find it advantageous to use Midwest 
Pre-Fabricated Piping (whether pur- 


chased on the basis of materials 


only or materials completely in- 
stalled.) 


MIDWEST 
PIPING & SUPPLY CO., Inc. 


* Main Office: 1450 South Second St., St. Louis 4, Mo. 


Plants: St. Louis, Passaic (N. J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Building 

Houston — 229 Shell Building © Los Angeles— 520 

Anderson St. @ New York—(Eastern Division) 30 
Church St. @ Tulsa—533 Mayo Building. 
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A PRACTICAL SYSTEM THAT 
AUTOMATICALLY CONTROLS 


. .. FURNACE PRESSURE, STEAM 
PRESSURE, FANS AND STOKERS 


You can get all the advantages of balanced draft with the Enco 
system which conforms to accepted practices of combustion 
control and yet is simple and easy to install and maintain. 


It is adaptable to all methods of coal firing . . . stokers of the 
underfeed, overfeed, spreader or traveling grate types, as well 
as hand-firing. 

The apparatus is so free of complications and delicate mechan- 
isms that it can be installed by your own maintenance crew 
and kept in operation with the greatest ease. 


It may be either hydraulically or pneumatically actuated. 


Ask for bulletin B.D. 43 on “Combustion Control” and get the 
facts on this practical, low cost system that has been in use 
for over 25 years on more than 1000 boilers. 


THE ENGINEER COMPANY 


; Fi 
75 WEST STREET (Enéo) NEW YORK,N.Y. 
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to restore transformer oils to 30,000 y 
dielectric strength is also claimed for 
this machine. 


Intake Air Filter 


DoLuINGeR Corp. (formerly Staynew 
Filter Corp.), has recently developed a 
new intake filter for compressors and 
internal combustion engines. This new 
filter may be installed and subsequently 
serviced at ground level—in the engine 
room itself, if preferred—while the air 
intake opening may be located elsewhere 
at the most suitable point. 


are 


The new filter provides all the ad- 
vantages of the Staynew and Protecto- 
motor dry type intake filters, including 
the Radial Fin Construction. Combina- 
tion silencer-and-filter models are avail- 
able. 

Servicing is extremely simple, as the 
actual filter insert can be lifted out 
through a removable panel, and either 
cleaned by brushing, by compressed air, 
or by washing. 


Control for Water- 


Cooled Compressors 


A NEW COMPRESSOR control developed 
to protect water-cooled compressors 
against the damaging overheating that 
results if operated without cooling water, 
and at the same time to prevent unneces- 
sary and costly waste of water, has been 
announced by the Johnson Corporation 
of Three Rivers, Mich. By permitting 
the compressor to operate only when 
water is actually flowing through it, this 
control guards against failure of water 
supply from any cause whatsoever, and 
consequently permits the safe use of 
automatic water cut-off valves. 














~ TO WASTE 




















This device consists of a sight flow 
fitting, mounted in the water discharge 
pipe of the compressor, which serves as 
a holder for a metal electrode. When 
pressure in the receiver falls below the 
predetermined value, the pressure switch 
on receiver opens a solenoid controlle 
valve to admit cooling water to the coml- 
pressor. The compressor is not started 
until water flows through it and_ ilo 
the sight flow, completing the circu 
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PROBLEM A large Midwestern plant was experiencing consider- 
able trouble in its blueprinting department because of 
fluctuating voltage. This poor voltage condition was 
caused by a varying power and lighting load. The high- 
intensity, mercury-vapor lamps being used in blue- 
printing were burning out needlessly. Large quantities 
of blueprint paper were being wasted because it was 
necessary to make trial prints at various times of the 
day to determine proper exposure. There was also a waste 
when making microfilm records of large-size prints, be- 
cause varying voltage caused a varying intensity of 
light and, hence, underexposure or overexposure. 


SOLUTION No special equipment was needed to lick the problem. 
General Electric engineers suggested two 3.6-kva, 240- 
volt, automatic, dry-type, induction voltage regulators, 
selected from our standard AIRS line. 


RESULTS Now, after less than six months, the manufacturer reports 
that these automatic regulators have already paid for 
themselves at least twice—in materials plus man-hours 
saved. Under the old setup, it was necessary to adjust the 
voltage by hand several times a day. 


WHAT’S YOUR PROBLEM? Pepless motors, poor lighting, un- 
certain test results, and production slumps are often 
the result of poor voltage. Whether you need voltage 
control for a vacuum tube or a power shovel, there’s 
a simple, economical G-E device for the job. General 
Electric Company, Schenectady 5, N. Y. 


OTHER G-E AIDS TO BETTER VOLTAGE 


VOLTAGE STABILIZ-  mitters. VARIABLE- other oquigueat. TYPE 
ER—Automatically pro- VOLTAGE AUTO- D TRANSFORMER— 
vides a constant 115- TRANSFORMER—Pro- For insulating lighting 
volt supply to a given vides smooth, adjust- circuits, reducing light 
load, on circuits vary- able control of voltage, - flicker, boosting or step- 


3.6-kva, automatic, induction voltage 
regulator (Control panel is mounted 
separately.) 


THE RIGHT VOLTAGE 





ing from 95 to 130 volts. 
Ratings from 50 to 5000 
va. Ideal for precision 
laboratory or manufac- 
turing processes, or 
built into such equip- 
Ment as radio trans- 


current, light, tempera- 
ture, power, and speed 
at a turn of the dial. 
Ratings from 243 to 810 
va. Ideal for use in 
factories, laboratories, 
and assembled with 


ping down voltage for 

the most economical 

operation of motors, 

welding equipment, etc. 

Ratings up to 100 kva, 
volts. 


AT THE RIGHT PLACE 
DOES THE JOB 


I 


403-64-5205 
5400 
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FYR-FEEDER stoker firing not only saves coal, but also permits you to burn 
any kind of wet or dry bituminous coal you have available locally—screenings 
or sweepings, any melting point of ash, free-burning or coking coals. 

Burns Coal like Oil: FYR-FEEDER burns fines in suspension, burns larger 
pieces on grate. Co.l is spread over entire fuel bed. Thin fuel bed—no clinkers. 
Fires can be cleaned in two minutes! Suitable for large or small boilers. Very 
little maintenance cosi. In many cases FYR-FEEDER stokers have made it 
unnecessary to add another boiler to handle increased loads. 

FYR-FEEDER is our own original design. FYR-FEEDER is not a-copy of any other 
stoker but our own invention developed by us, and our engineering experience 
with spreader stoker design, installation and operation began in the last century. 


WET COAL IS NO HANDICAP 
Coal men like the FYR-FEEDER because FYR-FEEDER users do not insist upon 
the delivery of “DRY” coal since FYR-FEEDER handles “WET” coal satisfactorily. 
Regardless of “rain and snow watered” coal, FYR-FEEDER stokers produce 
plenty of steam from “WET” coal. FYR-FEEDER was designed to use “WET” 
coal or dry coal. 


AMERICAN COAL BURNER COMPANY 


WRITE FOR CATA- —Engineers— 
LOG describing fea- 4 

tures, operation and 22-18 E. Erie St. 
installation, or for an : : : 

engineer to make a 
survey of your plant. 











RELA COOLING WATER SUPPLY 


TO WasTe-} 











with the electrode. If for any reason 
water supply fails the compressor will 
not be started, or if operating will be 
stopped immediately. 

This arrangement of the Johnson con- 
trol is designated as Type M. By sup- 
plying cooling water only while com- 
pressor is actually operating, it will 
prevent costly waste of water in those 
many installations where cooling water 
is left running all the time, even though 
the compressor operates only intermit- 
tently. The new control is also available 
as Type U, for use on unloading com- 
pressors. It insures that cooling water 
is flowing before compressor starts, and 
stops compressor or sounds warning 
alarm if water supply fails. 

Operation of the new control is com- 
pletely automatic and as dependable as 
the flow of electricity. It can be used 
for compressors of all sizes, and can be 
adapted to practically all operating con- 
ditions. 


Elliott Marine Ejector 


THE NEW MARINE type steam jet 
ejector developed by Elliott Co., Jean- 
nette, Pa.-is a twin two-stage ejector 
with combined inter- and after-conden- 
sers of the surface type. It is designed 
for the compactness necessary to marine 
installation and can be bolted directly 
to the bulkhead with all pipe connections 
accessible on one side. 


All four ejector stages are provided 
with isolating valves so that any stage 
can be removed without interfering with 
the operation of the others. All valves 
are accessible. Each ejector stage 1s 
equipped with a single nozzle and each 
has its own self-cleaning steam strainer 
with removable screen and blowoff con- 
nection. 

Each stage is also equipped with a 
sentinel relief valve for protection m 
case. the operator should turn on steam 
with the isolating valves closed. The 
after-condenser has extra surface to cotl- 
dense the gland leak-off steam from the 
propulsion turbine, thus eliminating 4 
separate condenser for this purpose. 

This ejector unit is one of several 
being built to serve Elliott 6000-sq ft 
marine condensers installed on cargo: 
vessels. Elliott Co. is also furnishing 
the - auxiliary condensers which are 
equipped with ejectors of this same 
type. 
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There is an OIC Dis- 
tributor near you ready 
to demonstrate these and 


ERE’S the Steel Valve that actuall gree sauitaphnnmcasien 
itself under pressure, enabling you to do a faster, + Rene -Weneenee 
better job. you. Call him, or write to 
The gland and falloniee are held together by self- us for complete details. 
locking lugs and are raised as one unit for repacking. The 
grooved ears on the gland fit into tongued shelves on the 
yoke when in the raised position. 
Eye-bolts hold the entire unit down firmly on the 
packing. In the repacking process they swing down out of 
the way — never to be lost or misplaced. 
These are just a few of the exclusive features and time 
and money saving advantages of OIC Steel Valves. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


Quality Leaders in Valve Manufacture Since 1883 
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Order of the day: 


CONSERVE FUEL 





HENSZEY CONTINUOUS BLOWDOWN 


Permits full production 
with great savings of fuel! 


Our government's emphasis on the conservation of fuel calls attention 
to the saving made possible by the installation of Henszey Continuous 
Blowdown. The Henszey system keeps boiler water concentration 
within safe margins—preventing foaming, priming, and the forma- 
tion of sludge and scale (with proper chemical treatment). Remember, 
a clean boiler—requires less fuel to carry the power load. 


The Henszey system accomplishes this without the heat loss of ordinary 
intermittent blowdown—a big item in the conservation of those vital 


B. T..Us. 


While fuel conservation is now a patriotic necessity, fuel savings and 
lower manpower requirements mean lower power costs—truly impor- 
tant to consider in the competition of tomorrow. 


Henszey engineers will gladly make an analysis of your plant, present- 
ing practical suggestions to show what savings can be made by proper 
boiler water concentration control. We offer our assistance to help 
you apply for WPB authorization for current installations. 


HENSZEY CO. 


Dept. C3 


‘Watertown, Wis. 





CONTINUOUS BLOWDOWN 


Flow Indicators e Distillation Systems e Heat Exchangers 


Feed Water Meters © Boiler Feed Regulators © Proportioning Valves 








Fluxed Solder 


FLUXED ‘WIRE SOLDER, with the flux 
in longitudinal grooves on the surface 
rather than in the core, has just been 
placed on the market by Nationa! Lead 
Co., 111 Broadway, New York. With 
the new material, called Fluxrite, the 
flux liquefies and flows onto the work 
before the solder melts. This insures 
thorough fluxing and results in strong 
solder joints. 


HY sooner 











In addition to pre-fluxing, the new 
solder also is said to guarantee an u- 
broken flow of flux. Since the new 
product has more than one flux-filled 
groove, there is naturally a continuous 
flow at all times. Also since the flux 
supply is outside the wire, it is always 
visible to the user. 


Remote Control Valve 

THE Grove FLEXFLO remote control 
valve recently developed by the Grove 
Regulator Co., 6491 Green St., Oak- 
land 8, Calif., is a distinct and radical 
departure from conventional types of 
valves in design, construction and op- 
eration. Identified as an “expansible 
tube type” valve, it initiates an entirely 
new class of valves. This valve operates 
by manual or automatic remote control 
on the hydraulic principle of balanced 
and unbalanced fluid line pressure, and 
virtually no external force is required, 
even for large valves. 


Designed for cold fluid service, these 
new valves are especially suited for han- 
dling water, salt water, chemical solu- 
tions, oil, gases and air. Due to the 
fact that they utilize just one non-metal- 
lic operating part they are extremely 
resistant to corrosion and erosion as 
well as electrolytic action and are auto- 
matically self compensating for wear. 

Their assembly consists of but four 
parts: the valve body, the flange head, 
a slotted pipe-like core with a solid 
barrier in the center, and a cylindrical 
flexible tube. This resilient tube 1s 
stretched tightly over the core. Both 
the tube and core slip into the valve 
body as'a unit and are firmly held in 
place by the bolted flange head. The 
flanged ends of the tube serve as a leak- 
proof gasket sealing off an encircling 
pressure chamber from the flow stream. 
Existing fluid pressure in the line forces 
the tube to fully expand against the inner 
wall surface of the encasing valve body, 
thereby opening the valve and_permit- 
ting a constantly smooth flow. This o¢- 
curs when the remote control valve 1 
closed. 

By opening the small remote conteol 
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Aldrich-Groff Pumps provide for automatic or 


remote manual control of delivery, from zero to 


full capacity, at constant pump speed. Rate of 


delivery is controlled by varying the length of the 
plunger stroke, and power consumption is almost 
directly proportional to pump delivery. These pumps 
combine the positive displacement and high effi- 
ciency of the plunger type pump with the flexi- 


bility and smoothness of a centrifugal. 


The use of these pumps with unit feed systems 
eliminates the pressure and power losses asso- 
ciated with throttling-type feed-regulating valves. 
They provide advantages of feed system simplicity, 
efficiency and mechanical reliability for the small 
and medium boiler plant using medium and high 
steam pressures, and for de-superheater feed ser- 
vice in even the largest power stations. Over 100 
units in operation on land and sea with outstand- 


ing service records. 


Write today for the Aldrich Bulletin 65. It gives full details, 


sizes and ratings of Aldrich-Groff 


“Powr-Savr’’ Pumps. 


THE ALDRICH PUMP CO. ALLENTOWN, PENNA. 
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PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





valve, line pressure is diverted jnto the 
actuating chamber and establishes a Pres. 
sure balance on the inner and outer walls 
of the expansible tube. The tube then 
“flexes” closed over the surface of the 
core. Static line pressure then main. 
tains a positive bubble-tight, air-tight 
shut off of the Flexflo valve. 

In its compactness it requires no 
more head room than a pipe. Several 
Flexflo valves can be controlled from 3 
central remote control station. — This 
valve can ‘be operated hydraulically or 
pneumatically by various systems such 
as manual, electro-solonoid, mechanical 
or automatic remote control. 


Design For Arc Welding 


Goop STRUCTURAL DESIGN involves con- 
siderably more than provision of ade- 
quate material to withstand known or 
calculated stresses, according to a state- 
ment made recently by Robert FE. Kin- 
kead, consulting engineer of the Hobart 
Brothers Co. Among the factors which 
limit the choice of design he enumerated 
the following: 

1. Number of units to be built 

. Available machinery and equip. 
ment 
Available materials 

. Personnel skilled in the trade 

. Permissible weight 

. Permissible size in view of ship- 
ping limitations 

. Intended. service life 
Attractive appearance 

The fact that the designer usually has 
several possible solutions to a design 
problem in using welded construction 
enables him to meet situations which 
would otherwise be difficult. Structural 
shapes, plate, slabs, and pipe as well as 
tube, he stated, have been used in welded 
design to build structures of widely 
different functions. 

Many designers of general industrial 
equipment have developed great skill and 
ingenuity in solving their problems with 
welded designs. Among designers it 
has been found that it is often helpful 
in getting started on a job to see what 
other designers have accomplished with 
welded design, even though the other 
men’s work may have been done in an 
entirely different line of equipment. In 
this connection, a designing service called 
“Practical Design for Arc Welding” 
has recently been made available by the 
Hobart Brothers Co., Troy, Ohio, 
illustrating a design for over 250 differ- 
ent machinery applications. In many 
cases several solutions to the same prob- 
lem are shown but no attempt has been 
made to show all of the possible solv- 
tions. 

The combination of flame-cutting and 
arc welding has become very widely 
used in recent years, according to Mr. 
Kinkead, and manufacturers will more 
and more turn to replacement of castings 
by arc welded assemblies of special 
flame-cut parts and standard structural 
members to meet the new demands 0 
industrial design and manufacture init 
ated by war production experience. An 
important consideration when planning 
the introduction of a new product of 
the improvement of an old one is selec- 
tion of the most suitable material avail 
able for the purpose, with due regaf 
for: 

(a) Greatest strength with minimum 
weight and bulk. 
(b) Longest useful life under te 
quired service conditions. 
(c) Adaptability of the most eco 
= nomical production method. 


March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 





ated 


uip- 


S| 














JOHNSON -4etomatic CONTROL 


PAYS DIVIDENDS IN... oo 
Protecting Health, Assuring Comfort, Saving Fuel 








Unerringly...day and night...inthousands of — ditioning or humidity control problem... get 
buildings... Johnson precision equipment _ in touch with the Johnson branch nearest you. 
maintains proper temperatures. Constant Experienced Johnson engineers are avail- 
vigilance is the watchword! able for consultation and to design complete 
* For efficient comfort and good health — control systems for new and existing buildings. 
* For best results in industrial processing — To keep present installations operating at 
* For greater fuel economy — , peak efficiency, Johnson mechanics‘are ready 
* For years of trouble-free service — to make necessary maintenance repairs and 


Use Johnson temperature control equipment. adjustments. 


No matter what. your temperature, air con- Write, wire or phone! No obligation of course. 

Le FOR VICTORY'S SAKE 
pe BUY MORE BONDS 
CONTROL ; 

i i[e) ° TEMPERATURE AND | 

HNSON Automatic air conpitioninc Contro 
JOHNSON SERVICE COMPANY, MILWAUKEE 2, WIS. © BRANCHES IN ALL PRINCIPAL CITIES 
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Williams-Hager 
Installations 
Include: 

U.S. Federal Courts 


and P. 
Pittsburgh, Pa. 


(Above) 


Tennessee Valley 
Authority, 
Fontana, N.C. 


Statler Hotel, 
Washington, D.C. 


Mellon Art Gallery, 
Washington, D.C. 


Radio City 
New York City 


Kaiser Co., Inc., 
Fontana, Calif. 


Standard Oil 
(Indiana) 
Whiting, Ind. 


Tight under every condition of service and 
pressure—WILLIAMS-HAGER Flanged 
Silent Check Valves assure unrestricted and 
uninterrupted flow of liquids. No webs to 
hamper flow . . . operates in any position 
.. . and of simple, compact design. 
Available in iron, semi-steel, bronze, cast 
sieel, stainless steel or monel... 1” to 
20” inclusive, pressure resistant to 6000 


pounds. 





EW LTAMS GAUGE 


COMPANY 


. . Water Gauges... Gauge 
.. Steam Traps 
. Water Columns 


Pump Valves. 
Cocks... Pump Governors. 
Feed Water Regulators .. 


3000 Pennsylvania Ave., Pittsburgh 12, Pa. 








(d) Lowest overall cost, meeting 
above requirements, 

When the material has been selected 
on this basis, and particularly when arc 
welding proves to be the most economical 
production method, the designer will find 
that the element of attractive appearance 
under modern standards will take care 
of itself, if he concentrates his efforts 
on designing from already proven design 
suggestions. 

It is surprising, too, what can be ac- 
complished in the way of designing for 
efficient service, economical production, 
and modern appearance, as well as re- 
pairing machinery needed for service, 
by making use of materials suitable for 
arc welding that are available in readily 
accessible stocks for immediate delivery, 


Army-Navy “E” Award 

Alloy Steel Products Co. * 

Linden, N. J. . 

Babcock & Wilcox Co. * 
Refractories Div. Augusta, Ga. 
Works 

Brown Instrument Co. * 
Philadelphia, Pa. 

Cochrane Corp. 

Philadelphia, Pa. 

De Laval Steam Turbine Co. * 
Trenton, N. J. 

Hanlon-Waters, Inc. 

Tulsa, Okla. 

Moore Steam Turbine Div. * 

Worthington Pump & Machinery 


Corp. 
Wellsville, N. Y. 

Pittsburgh Piping & Equipment Co. 
Pittsburgh, Pa. 
Worthington Pump & Machinery 

Corp. * 
Harrison, N. J. 
Maritime Commission “M” Award 
C. Lee Cook Mfg. Co. 
Louisville, Ky. 
The Cooper-Bessemer Corp. * 
Mount Vernon, Ohio and Grove 
City, Pa. Plants. 


* Star added for sustained high achieve- 
ment in production of war equipment. 


MANUFACTURERS’ 
PERSONALS 


Lyman D. Warner has been ap- 
pointed Sales Manager of the Crocker- 
Wheeler Division, Joshua Hendy Iron 
Works, Ampere, N. J. Mr. Warner 
has been assistant sales manager since 
1941 and active in the sale of motors, 
generators and flexible couplings for 
Crocker-Wheeler since 1937. Prior to 
his connection with Crocker-Wheeler 
he was associated with the Ingersoll 
Rand Co. and the General Electric 
Co. in Schenectady, New York, and 
Chicago. : 

Thomas H. Flaherty has been ap- 
pointed head of the construction an 
engineering department for the five 
American - Marietta Co. plants. Mr. 
Flaherty, who will direct the paint 
company’s building expansion pro- 
gram, was formerly with the Austin 
and Kroeschell Engineering Com- 
panies. 
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These records are your receipt 
for every dollar spent for fuel. 


Automatic planimeter pen record “A” 
shows steam flow in volume units and 
the time at which it was reproduced 
or used in any part of the 24-hour 
period, enabling you to easily analyze 
steam production and distribution. 


Record line “‘B” shows rate of flow and 
enables the operators to maintain the 
most efficient boiler operation, thus 
effecting substantial fuel savings. 


BROWN 


_ +» MINNEAPOLIS - HONEYWELL 


WHY YOU SHOULD USE FLOW METERS 


Steam costs are important costs—Do you know what you are getting for 
these costs? Do you know where it is going? Knowing this, you can make 
substantial savings not only in the boiler room but in every department or 
unit where steam is used. 

This double saving is made possible by the dual records on every Brown 
Steam Flow Meter Chart. 

With Brown Flow Meters, you can correctly determine the cost of mak- 
ing steam for power, processing or heating and properly allocate costs to 
departments or units. Brown Flow Meter chart records reveal instantly 
any deviation above or below the most efficient operating standards of steam 
generation and distribution. 

Thousands of steam engineers are getting this kind of service from 
Brown Flow Meters. They are easy to install—parts are simple and few. 
In many plants, the investment for Brown Flow Meters has been repaid 
many ‘times over. Learn more about them. Write for Catalog No. 2008. 


THE BROWN INSTRUMENT COMPANY, 4491 Wayne Avenue, Phila- 
delphia, Pennsylvania, a division of Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minnesota. Offices in all principal cities. 119 Peter 
Street, Toronto, Canada—Wadsworth Road, Perivale, Middlesex, England— 
Nybrokajen 7, Stockholm, Sweden. 


FLOW {MleETERS 


COMTAGL SYSTEMS... 





To Measure and Contro/ IS ae) Economize 
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A. D. Robertson has been appointed 
by Allis-Chalmers Mfg. Co. as as- 
sistant manager of the motor division 
at its Norwood Works, Norwood, 
Ohio. This plant manufactures all 
but the larger sizes of Allis-Chalmers 
motors. Mr. Robertson was _ trans- 
ferred from the company’s electrical 
department in Milwaukee, where he 
had charge of the marine section. 

The board of directors of the Amer- 
ican Locomotive Co. has appointed 
C. D. Williams Vice President and 
General Counsel in charge of the cor- 
porate and legal affairs of the com- 
pany and Carl A. Sundberg, formerly 
Assistant Treasurer, was appointed 
Secretary. Mr. Williams has been a 
member of the law firm of Maclay, 
Lyeth and Williams since 1938 and 


for seven years previously was a mem- 
ber of the firm of Rumsey and Mor- 
gan. He has represented the Amer- 
ican Locomotive Co. in various legal 
matters since 1930. 

Mr. Sundberg joined the American 
Locomotive. Co. in 1940 and was 
named Assistant Treasurer in 1941. 
Previously, for 13 years, he was with 
the Guaranty Trust Co. of New York. 
A graduate of the United States Naval 
Academy, he served from 1920 to 1924 
in the Navy. He was a member of 
the faculty of Columbia University 
from 1930 to 1941, as a lecturer on 
financial subjects before evening 
classes. For four years, from 1936 
to 1940, he was a member of a five- 
man national advisory committee on 
the curriculum for the national or- 








~~ 


Wilson Tube Cleaners are made for straight 
tubes of every size and radius that can be 
cleaned mechanically. Cutter heads are avail- 
able for every kind of scale or deposit from 


soft and powdery to 
thick, hard tube- 
plugging scales. Mo- 
tors are driven by air, 
steam, water or elec- 
tricity. 


THOMAS C. 


21-11 


WILSON 


44th AVENUE, LONG ISLA 


inc. 


SUL. NEW YORK 





ganization of the American Institute 
of Banking. 


C. B. Allen has been_trausferreq 
from Washington to the Detroit Djs. 
trict of The Reliance Electric & Ep. 
gineering Co., Cleveland, as an ap- 
plication engineer. 

Mr. Allen was for some tite cop. 
nected with the Philadelphia and Bos. 
ton Districts of Reliance. He takes 
up his Detroit duties following com. 
pletion of an assignment with the By. 
reau of Ships, Navy Departnient, in 
Washington, for which Reliance had 
lent his services. 

G. Bronson Philhower has recently 
been added to the staff of the New 
York office of Tube Turns, Inc., to 
represent the firm in the metropolitan 
New York area and New England. Mr. 
Philhower, who was a naval engineer 
in World War I, has for years been 
connected with eastern pipe fabricators 
and distributors, and has had experi- 
ence covering the field from mill 
apprentice to district sales manager, 

R. W. Owens has recently been ap- 
pointed assistant to the president of 
Elliott Co., Jeannette, Pa. Mr. Owens 
is a native of Illinois, and following 
post graduate work at the University 
of Illinois in 1915 he joined the staff 
of Westinghouse where he was suc- 
cessively a section engineer, manager 
of the industrial motor engineering de. 
partment, general manager of indus- 
trial engineering, and manager of the 
motor division in complete charge of 
engineering, manufacturing and sales, 

A. J. Tigges has been appointed 
manager of consulting engineering for 
all divisions and subsidiaries of The 
Baldwin Locomotive Works, Philadel- 
phia, including Locomotive and Ord- 
nance, Southwark, Standard and 
Foundries Divisions, The Pelton Wa- 
ter Wheel Co., and the Whitcomb 
Locomotive Co. Besides his duties 
as general consultant, Mr. Tigges will 
have charge of the engineering of new 
products and new applications with ref- 
erence to postwar plans. Since his 
graduation from Massachusetts In- 
stitute of Technology in 1923, witha 
degree of Bachelor of Science in Elec- 
trical Engineering, Mr. Tigges has 
been associated with the engineering 
firm of Jackson and Moreland, Bos- 
ton. 

William O. Wilson of Evanston, 
Ill, has been appointed Commercial 
Vice-President of Worthington Pump 
and Machinery Corp. of Harrison, 
N. J. In his new capacity, Mr. Wilson 
will be responsible for general st- 
pervision and direction of all of Worth- 
ington’s commercial activities in the 
Chicago, St. Louis, Kansas City, and 
St. Paul District Office territories, 
with his headquarters at the Chicago 
District Office, 400 West Madison 
Street, Chicago. 

Announcement has been made by 
the McCulloch Engineering Corp. 
Milwaukee, Wis., of the appointment 0! 
Donald A. Sutherland as field er 
gineer in charge of sales and sales 
promotion activities. McCulloch, 4 
division of Borg-Warner, manufactures 
superchargers and blower equipment. 
Mr. Sutherland is a graduate of the 
engineering school of the University, 
Minnesota. Before coming to McCu 
loch, he spent ten years with Fait- 
banks-Morse in St. Paul, in engineel: 
ing work relative to the municipal am 
industrial markets for Diesel engines 
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Lower Half of Crusher Showing Patented Shredder Rings and Eccentric 


for Adjusting Grinding Plate 


These features help reduce R.0.M. or Lump 
to proper combustion size in ONE operation 


One of the surest and most economical ways to get the better coal 
sizing you need to reduce steam generating costs is to install AMERI- 
CAN Ring Crushers. They reduce in one operation run-of-mine or 
soared coal to the proper sizes for unit pulverizers and automatic 
stokers. 


As shown in the views above, the “AMERICAN?” differs from any 
other type of ring crusher. Feed entering the top is rolled by the 
tings in a downward movement against the breaker plate where pri- 
mary reduction takes place. Final reduction is accomplished against 
an adjustable grinding plate where any oversize is eliminated by 
grate bars or screen plates. 


The rotor in the “AMERICAN” consists of a heavy alloy steel main 
shaft to which are keyed steel discs and spiders or cross arms. The 
shafts supporting the rings are of high carbon steel and the rings 
are installed in staggered arrangement covering the entire grinding 
surface of the machine. The patented shredder rings split the coal 


rather than crush it. 
Guaranteed Performance — ‘io":,°f “AMERICANS? in in. 
dustrial plants, central stations 
and service establishments of all kinds are the result of the thoroughness with 
which our engineers study individual plant requirements before making a rec- 
ommendation. On the basis of our recommendations, “AMERICANS” are 
aac acs for definite performance. Let us co-operate on your coal crusher 
problems, 


The many successful installa- 











Zone 


Cross-sectional view of AMERICAN Ring Crusher 


Rings in the “AMERICAN” Ring 
Crusher—weighing 27 Ib. each—are 
of manganese steel. These rings apply 
centrifugal force to strike, roll and 
grind. 


LESS THAN ic PER TON 


The patented scraper and shredder 
rings of the “AMERICAN’—an ex- 
clusive feature—splits the coal and 
prevents clogging. The action of the 
rings in the “AMERICAN” is largely 
responsible for the low cost per ton 
of finished product. Coal can be 
crushed to stoker size at a total cost 
of less than Ic per ton for all charges. 


1429 Macklind Avenue 


AMERICAN PULVERIZER COMPANY {227 Macilind Aven: 


ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 
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Vincent A. Sheals has been ap- 
pointed Designing Engineer of the 
Cable Engineering Division of Gen- 
eral Electric's Schenectady Works. 
W. C. Hayman, Mr. Sheals’ predeces- 
sor, who has served in this position 
for many years, will be available as 
a general consultant. Mr. Sheals be- 
came affiliated with the company in 
September, 1921, following graduation 
from Union College. In 1923 he trans- 
ferred to the general office as a cable 
engineer in the cable engineering di- 
vision, Central Station Division, and 
in January, 1930, he joined the staff 
of the New York Office as district 
cable specialist. In 1939, Mr. Sheals 
returned to Schenectady as assistant 
designing engineer of the cable en- 
gineering division, a position he re- 
tained until his recent appointment. 


C. A. Schroeder, of the Yale & 
Towne Manufacturing Co., has been 
appointed a member of the American 
Standards Association’s Committee on 
Preferred Voltages of 100 and under. 
The committee’s work consists of the 
formulation of a list of preferred 
voltages—100 v and under—for genera- 
tion from any source and for distri- 
bution and utilization purposes. It 
excludes, however, secondary voltages 
in reduced voltage motor starters. 


MANUFACTURERS’ 
NEWS 


Announcement has been made by 
the Belmont Packing & Rubber Co. 
of Philadelphia that Paul Reinking 





High grade gas, by-product 
and steam coal from Wise 
County, Va., on the Inter- 
state Railroad. 


High grade gas, by-prod- 
uct, steam and domestic 
coal from Wise County, Va., 
on the Interstate Railroad. 


High grade, high volatile 
steam and by-product coal 
from Wise County, Va., on 
the Interstate Railroad. 


A laboratory controlled 
product blended to meet 
exacting stoker require- 
ments. From Wise County, 
Va., on the Interstate 
Railroad. 


Roda and Stonega from 
Wise County, Va., and 
Connellsville Coke from 
Pennsylvania. 


COKE 

















High grade gas, by-prod- 
uct, steam and domestic 
coal—Pittsburgh seam from 
Irwin Basin, Westmore- 
land County, Pennsylvania, 
on the Penna. Railroad. 
Genuine Third Vein Poca- 
hontas from McDowell 
County, W. Va., on the Nor- 
folk & Western Railroad. 
Genuine New River Smoke- 
less, Beckley or Sewell 
seam from Raleigh County, 
W. Va., C. & O. and Vir- 
ginian Railroads. 

Hazard No. 4 and No. 7 
steam and domestic coal 
from Wiscoal, Knott Coun- 
ty, Kentucky, on the L, 
& N. Railroad. 

Steam and domestic coals 
from a number of produc- 
ing districts. 





ANTHRACITE — Hazle Brook Premium... Raven Run 


Our personnel with the experience gained through long and varied marketing activity assures 
broper application of one of the above brands and effective servicing of any fuel requirement. 


GENERAL COAL COMPANY 


123 SOUTH BROAD STREET 


PHILADELPHIA, PA. 


BRANCHES: 


BLUEFIELD, W. VA. 
CINCINNATI 


BOSTON 
DETROIT 


BUFFALO 
NEW YORK 


CHARLESTON 
NORFOLK 


CHARLOTTE, N. C. 
PITTSBURGH 








will be a company represent::tive With 
headquarters in Dallas, Tex, and wil 
cover the southeastern and south cen 
tral territories as Service Eng ineer, \; 
Reinking is a graduate of Coe College 
Cedar Rapids, Iowa, and has built up 
an enviable reputation during the foyr. 
teen years he has worked with anq 
through distributors on the sale o 
industrial products. 

On February 1, The Brown Jp. 
strument Co., Philadelphia, Pa., starte 
a new industrial instrument maip. 
tenance and repair course. Change 
have been made in the general oy. 
line of the course, especially that hay. 
ing to do with instructions in the two 
types of potentiometers, mechanical 
and electronic. The two types will be 
treated as separate subjects to make jt 
easier for students to absorb the basic 
principles of each, and to meet the 
requirements of those instrument users 
who send students to the school for 
the snecific purpose of receiving con- 
tinuous balance instrument instruction, 
The new classes will extend to April 
26. The instruments studied will be 
millivoltmeter type pyrometers, me. 
chanical potentiometer type potentio- 
meters, continuous balance (electronic) 
potentiometers, electrically operated 
automatic control, flow meters, ther- 
mometers, pressure gages and hygro- 
meters, air-operated automatic control, 
and resistance thermometers and tach. 
ometers. 

Machlett Laboratories, Inc., Nor- 
walk, Conn., announces the appoint: 
ment of Henry J. Hoffman as Sales 
Manager of the Power Tube Division, 
as well as Administrative Assistant to 
Miles Pennybacker, Vice President. 


After receiving his degree as electrical 


engineer, followed by two years as an 
engineer with the General Electric Co, 
Hoffman joined Westinghouse Electric 
& Mfg. Co. in 1926. In 1932 he was 
appointed manager of electronic tube 
sales and in 1937 became general manr- 
ager of the company’s Special Prod- 
ucts Division. He has been active 
in the industry’s trade associations and 
served as chairman of the industry's 
Code Committee under NRA. At pres- 
ent he is chairman of the Electronics 
Division of the National Electrical 
Manufacturers Association. 
Burgess-Manning Co. was _ incor 
porated January 26, 1944, and, as 
a subsidiary of Burgess Battery Co. 
assumed the activities of the Acoustic 
Division of Burgess Battery Co. on 
January 31. The newly elected of- 
ficers are W. L. Manning, President; 
D. W. Day and R. L. Leadbetter, Vice 
Presidents; J. E. Lutz, Treasurer; 
H. Darbo, Secretary; E. D. Wooisard, 
Assistant Treasurer and Assistant Sec- 
retary. Offices will be located at 2815 
West Roscoe Street, Chicago, 18, Il. 
George E. Sanford, in charge 0 
the Company’s safety program reports 
that since the last fatality in the 
Schenectady Works of the General 
Electric Co. more than two years ag0, 
the plant has worked 211,124,832 man- 
hours. This is believed to be an ut 
equalled record for a factory man 
facturing heavy machinery. Close t0 
this record, however, is the Fort 
Wayne, Ind. Works with 200,272,08 
man-hours since its last fatality. 
Belting made with the new sy 
thetic rubber from government plants, 
known as GR-S synthetic rubber cam 
be joined to natural rubber belting 
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CLINIC IN ACTION! 


eee eTHESE MEN 
ARE DECIDING 
HOW MUCH — FROM 
HOW LITTLE 


~ 


: oe engineers shown above are carrying on _and army base locations where unfailing dependa- 
exacting tests to see how muchusableheatthey _ bility is vital and “mechanical trouble headaches 
can squeeze from the least amount of fuel-oil— are out.” In remote regions on the very edge of 
in other words—thermal efficiency. America’s military ring of protection Cleaver- 

Brooks Steam Generators are delivering the de- 


The machine is a fully assembled Cleaver-Brooks pendable service for which they were chosen. 


steam generator, undergoing a performance test 
before shipment. Quick steaming capacity—high thermal efficiency 
(not less than 80% guaranteed) —their minimum 
manpower requirements in operation and main- 
tenance—their simple, low-cost installation—their 
dependable ’round-the-clock performance—these 
are but a few of their many advantages that have 
given them a definite “edge” wherever low-cost 
steam is needed. 


In the field and “on the job’ Cleaver-Brooks 
steam generators have been put to test in scores 
of essential war industries, and at advance naval 


Get full information now—for the future—on 
Cleaver-Brooks oil-fired steam generators—sizes 
20 to 500 H.P.; pressures 15 to 200 Ibs. 


CLEAVER-BROOKS COMPANY 


5136 North 33rd Street a Milwaukee 9, Wisconsin 


Showing two 300 HP. Cleaver-Brooks Steam Generators as in- 

stalled at the Downing Box Co., Milwaukee. Note compactness 

and entire absence of breeching and feed-water piping—all 
piping concealed in pits below floor level. 





CLEAVER-BROOKS PRODUCTS INCLUDE: 


Por (Beg 


Vea (a ‘ 
me 7, 
0) 


Steam Generators , Food Processing Equipment Tank Car Heaters Bituminous Boosters Special Military Equipment 
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Do your men 
clean the 
FRONT ends 
of tubes ? 








Ka 

With ordinary tube cleanezs, clean- 
ing the front ends of tubes is a 
dangerous operation, even with per- 
fect coordination between operator 
and helper. There is a natural tend- 
ency to insert the cleaner far 
enough inside the tube to eliminate 
any danger from revolving cutters 
when the air is turned on, thus leav- 
ing the front ends of tubes un- 
cleaned. 


With a Roto Tube Cleaner equipped 
with air valve directly behind the 
motor, the operator himse!f turns 
the air on and off. This positive 
one-man control permits him to 
turn on as much air as he needs, 
whenever he needs it, and he can 
clean right up to the end of the 
tube with complete safety. Get de- 
tails of these time- and labor-saving 
tube cleaners. 


ROTO Tube eeers 


The ROTO Company, 145 Sussex Ave, Newark 1, N. J. 








WHEN YOU WRITE 
TO ADVERTISERS 


When writing advertisers for catalogs, descrip- 
tive bulletins or prices, please remember to say, 
“I saw your message in POWER PLANT 
ENGINEERING.” Thus you'll do a good turn 
for the advertiser and for this publication. . . . 














with a vulcanized splice, it is announced 
by The B. F. Goodrich Co. This 
makes it possible to use sections of 
the new GR-S synthetic belting to re. 
pair existing belting when needed 
The company’s standard splicing anj 
repair materials can be used with the 
new GR-S synthetic belting, using the 
same directions given in the B, Ff 
Goodrich’ manual on repairing an4 
splicing belting. 

The Stoker Manufacturers Aggy 
Executive Committee announces tha 
the annual meeting of the Association 
this year will be held at French Lik 
Springs, Ind., on Thursday and Fr. 
day, June 1 and 2. President McCfip. 
tock will announce the names of ap- 
pointments to the Annual Meeting 
Committee shortly and further details 
will be available as arrangements are 
made. 


NEWS FROM 
THE FIELD 


Allan E. Hall 


ALLAN FE. HAtLt, manager of the 
milling machinery department of Allis. 
Chalmers Mfg. Co., Milwaukee, Wis, 
died January 17 after an illness of sey- 
eral months. 

Mr. Hall, who was 70 years old, has 
headed the milling machinery depart- 
ment since 1920. He joined Allis-Chal- 
mers in 1909, when he was stationed a 
the Seattle district office, and in 19ll 
he entered the milling machinery de. 
partment in Milwaukee. This depari- 
ment, which formerly handled only flour 
and saw mill equipment, has since 1923 
included the multiple V-belt power trans- 
mission section of the company, which 
handles the TYexrope line. 

Mr. Hall was born at Parkers Land: 
ing, Penn. He attended Pennsylvania 
State college and Yale university, from 
which he received his bachelor of 
philosophy degree in 1895. 

From 1895 to 1906 he was employed 
at the William H. Jenks Foundry and 
Machine Shop, Brookville, Penn., and 
from 1906 until his employment by Al- 
lis-Chalmers in 1909, by the Puget Sound 
Machinery depot, Seattle. : 

Herbert Hoover, while secretary 0 
commerce, appointed him to the national 
committee for wood utilization represent: 
ing the ASME, 


Restrictions Lifted on 
Copper and Copper Base 
Alloys 


REsTRICTIONS on the use of copptt 
and copper base alloys which have lim- 
ited the inclusion of these metals in the 
manufacture of tube and tube sheets 0! 
steam condensers, have been lifted, at 
cording to an announcement made Feb- 
ruary 21 by the War Production Boat. 
This action will lengthen the averast 
useful life of condenser tubes and sheet: 
and to 2 large extent eliminate costly 
shutdowns of installations using thi 
type of equipment due to failure of part 
made with substitutes such as steel. Tht 
use of copper will also reduce the qual 
tities of replacement and maintenant 
parts made necessary by the unsatisfac 
tory performances of alternate materials 
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Available for use with any weight steel pipe up to 
4" nominal pipe size. Types: 90° Ells — Tees — 45° 
Ells — Crosses — Couplings — Reducers — Sleeves 
— Caps — Unions. 

Con also be furnished in Carbon-Molybdenum 
Steel, and to United States Navy Department 
Specifications. 

Send far Bulletin A-3 giving complete details, 
specifications and engineering data for all Watson- 
Stillman Fittings including a complete line of screw 
end Forged Steel Fittings. 
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W-S Forged Steel Socket Welding Fittings mean lower material 
cost and lower welding cost in the plants where they’re used. Once 


installed, they assure low maintenance cost, also. 

Check these features: Simple to use. Can be slippd over the pipe 
and welded. Deep sockets support pipe, no special fixtures being 
required to hold or line up the joint. No tack welding is necessary. 

Position of weld prevents formation of welding icicles, remov- 
ing the danger of clogged lines. Wall thickness is uniform — 114 
times the wall thickness of the pipe. Fittings have same inside 
diameter as the pipe, assuring smooth uninterrupted flow. The 
Watson-Stillman Co., Roselle, N. J. 
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MURRAY TURBINES 


give war industries adequate 
and dependable power facilities 


= MURRAY Turbine shipped from this organization is 
consigned to a war plant. That is our production schedule for 
the duration. Our entire facilities are devoted to meeting high 
priority needs. 


Even though you may not have a rating that entitles you to pur- 
chase a MURRAY Turbine now, it will pay you to investigate. 
Find out the advantages MURRAY design and construction offer. 
When the time comes that restrictions in deliveries are lifted, you 
will have an answer all ready for your turbine needs. 


The same applies for MURRAY Boilers and Engines. Write today 
for descriptive bulletins. 


VY MURRAY~ 
7 IRON WORKS COMPANY 


INCORPORATED 1870 


Ue a cm arom | IOWA 











BACK THE ATTACK 
WITH WAR BONDS 











Output of Hydroelectric 
Power Doubled 


THE U. S. DEPARTMENT OF THE Jy. 
TERIOR in its report for the 1943 fiscal 
year states that it doubled its output of 
hydroelectric power, increased its power. 
producing capacity by nearly half a mj. 
lion kilowatts, and more than doubled 
its delivery of power to war industries 


Fuel Efficiency 
Engineers Appointed 


Joun.G. MINGLE, of the U. S. Bureay 
of Mines, has been appointed district ep. 
gineer by Dr. R. R. Sayers, director of 
the bureau, and assigned to Indianapolis, 
Ind., from where he will supervise the 
Government’s fuel efficiency program in 
Michigan, Ohio, Kentucky, and Ind 

The new coordinators, also named 

r. Sayers, and their headquarters 
cities are Merrill F. Blankin, president 
of the American Society of Heating 
and Ventilating Engineers, Philadelphia, 
Pa.; Edward L. Crosby, of the Henry 
Adams Co., Baltimore, Md.; P. W. 
Thompson, vice president in charge of 
engineering for the Detroit Edison Co, 
Detroit, Mich.; William G. Christy, 
smoke abatement engineer for the Hud- 
son County Board of Health and Vital 
Statistics, Jersey City, N. J.; Sam Dal- 
ton, of the Dalton Coal and Material Co, 
Columbia, Mo.; F. K. Prosser, coal traf- 
fic manager for the Norfolk & Western 
Railway Co., Roanoke, Va.; Albert L. 
Maillard, of the Military Chemical 
Works, Inc., Pittsburg, Kan.; and Linn 
Helander, head of the mechanical engi- 
neering department, Kansas State Col- 
lege, Manhattan, Kan. 


Fire Destroys Engine Plant 

On Fesruary 2 fire destroyed the 
Portland, Ore., plant of the Industrial 
Division of the Iron Fireman Manv- 
facturing Co. The loss was estimated 
at $2,000,000. This plant has been pro- 
ducing engines for Liberty ships for the 
past two years. It had received the 
coveted “M” award and_ its first gold 
star from the Maritime Commission for 
its outstanding work, : 

In the destruction were 24 Liberty 
ship engines, four complete and others 
in various stages of construction. A 
completed engine has a value of slightly 
less. than $100,000. The company still 
has 79 Liberty engines to deliver under 
contract. : 

The cause of the fire was not imme- 
diately determined. Acetylene tanks in 
the plant exploded at intervals as the 
flames spread. Although 400 swing-shift 
employes were on the job when the fire 
broke out, there was no known loss 0! 
life. Employes at the plant numbered 
1 


Iron Fireman opened this plant 1 
February, 1942, to produce Liberty ship 
engines. It had delivered 358 engines 
prior to the fire. The plant was deliv- 
ering an average of an engine a day. 


Manpower Quotas Met 
by Merchant Marine 


Orrictats of the War Shipping Ad- 
ministration (WSA) have reported that 
for the first time since the beginning 
of the war, the quotas for experienced 
unlicensed engine department personnel 
in the Merchant Marine have been met. 

These ratings include oilers, wipers, 
firemen-watertenders and other essential 
personnel in the power plants of ou 
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int All these FIRE-CLAY Tubes Have Been Used 
we Tal Nalclarsl ban @Cctcolia liom DLels am Ore) | (-Yarel a: 


leating 
lelphia, 


Henry 

» W, Industry has been quick to recognize DOUBLE-DECK 
a | the advantage of Thermix Dust Collect- 

at ors with ceramic, instead of steel, tubes— ARRANGEMENT 


ey not only because of the critical materials 
al Co, these ceramic tubes save but also be- 


| traf. 


ester cause delivery can be made quickly and 
: without a priority. 
- These practically indestructible cer- 


engi- 


Col amic tubes are harder than steel and 
om they weigh no more per tube. Neither 
| the high temperature gases, nor corrosive 
“i low temperature gases containing sul- 


fanu- 
~ phur, affect these fire-clay tubes. 
the Another thing . . . Thermix Ceramic 


al Dust Collectors can be installed outside 


ad - of the plant, if desired, without a protect- 
vd ing structure. 

¥ INDIVIDUAL The design of the tubular dust col- 
stil PRECIPITATING lector constructed of non-priority mate- 
nder TUBE ASSEMBLY 


rial is basically identical with the 
= Thermix Steel Dust Collectors now collecting fine dusts, 
the J powders and fly-ash in connection with 40,000,000 lbs. of 


hit 
irr ( Steam capacity per hour. 


of 
ored Write for bulletin and full particulars. 


i Prat-Daniel Corporation, Port Chester, N. Y. 
hi 
a Thermix Engineering Co., Greenwich, Conn. 
4 Representatives in Principal Cities 





General Sales Agents 


41 Thermix Ceramic 
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PIP 
COLD DRAWN 


SEATTILESS 
STEEL TUBES 


~~ 
ASTM and NAVY 


SPECIFICATIONS 


PIPE 2 TUBE PRODUCTS 


INCORPORATED 
JERSEY CITY, N. J. @© WORKS: READING, PA. 








Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 
vented 


Write for booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Distributors everywhere Mamaroneck, N. Y. 














Liberty ships, tankers and Army Trans. 
port Service vessels that constitute the 
lifeline to our troops abroad. 

Recruitment and Manning Organiza. 
tion (RMO) of WSA has announce/ 
that recruitment of unlicensed engine 
department personnel has now been ease} 
temporarily. Qualified men who declare 
themselves available for sea duty are 
for the immediate present being aske| 
to remain on their jobs on call for the 
Merchant Marine, so that their services 
need not be lost to other industries while 
they are waiting temporarily for assign. 
ments. It was stated that recruitment 
in those ratings would again be necessary 
whenever Allied military needs change 
markedly. 


Safety and Relief Valves 


ACCORDING TO AN ANNOUNCEMENT by 
the Division of Simplified Practice, Na- 
tional Bureau of Standards, a Simplified 
Practice Recommendation for Bronz 
Pop Safety Valves, and Bronze, Iron, 
and Steel Relief Valves, has been ap- 
proved for promulgation. It became 
effective from February 1, 1944, and is 
identified as ‘“R204-44.” 

- The recommendation includes bronze 
pop safety valves, and bronze, iron, and 
steel relief valves suitable for steam, 
oil, water, air, and gas in industrial sery- 
ice, and for marine service where ap- 
plicable. The simplified list will satisfy 
65 per cent of the demand for these 
valves. 

Pending printing, a limited number 
of mimeographed copies of this simpli- 
lied practice recommendation will be 
available and may be obtained upon re- 
quest to the Division of Simplified Prac- 
tice, National Bureau of Standards, 
Washington 25, D. C. 


Coal Selection Sheets 


NATIONAL ASSOCIATION OF PURCHAS- 
Inc AGENTS, 11 Park Place, New York, 
N. Y., has just issued a set of forms for 
collecting information to be used in the 
selecting of coal for steam boiler plants. 
These include all of the items connected 
with the boiler plant which have bearing 
on this subject, arranged in a convenient 
manner, and are the result of an extensive 
study made by the Association’s Coal 
Committee. 

Most of the items covered have been 
used for selecting coal, but this is be- 
lieved to be the first standard arrange- 
ment that can be used by the combustion 
engineer and the coal buyer, bringing 
them into complete understanding of each 
other and making it more possible for 
all boiler plants throughout the country 
to be surveyed for these characteristics. 

Two of these forms contain the in- 
formation that changes only when the 
equipment is changed and need therefore 
to be filled in only once for any particu- 
lar equipment or layout. A third form 
covers information that should be col- 
lected periodically, at least once a year. 
The fourth form is the active one and 
should be filled in frequently, especially 
when changing coals. Form V is 4 
simplified manner of reporting a coal 
trial. 

These forms will be made available 
to anyone who cares to use them. 


C. E. MacQuigg Honored 


Cuartes Etrison MacQuticc, Deat 
of engineering at Ohio State University, 
was given the James Turner Morehea 
Medal of the International Acetylene 
Association at a dinner in his honor 
January 24, in New York, for “advance 
ing the oxy-acetylene processes through 
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=| Now a Corrosion-Resistant 
: SEALEDPOWER Motor 


€ ap- 

atisfy 

these 

ards, PROTECTED AGAINST: acid 
fumes, alkali fumes, splashing or 

- dripping corrosive liquids, air-borne 

Tork moisture, steam, corrosive gases, 


; a conducting dusts, metallic chips, etc. 
| the 


ants. PROTECTED BY: a corrosion- 
ected : abcxe 
ring resistant frame, cooled by a built-in 
_ corrosion-resistant fan. The wind- 
Coal ings are doubly protected from dam- 


Coal 
age by Crocker-Wheeler’s vacuum- 





imber 
impli- 
Il be 





1 SEALEDPOWER motor was 
placed in tank containing several 
inches of water and run continuously 
for 8 hours (see photo). It stood idle 
in water overnight, then was run 8 
more hours. During motor’s opera- 
tion, the external ventilating fan 
drenched the outside of the frame 
with water. At end of test, the motor 
was disassembled and found to be 





2 impregnation process which seals completely dry inside. 

nge- h . . e e Il e t e i 

tion oe - piapeahere: “ie souimtanatnaats @ A dense atmosphere of extremely 
sing ure, fumes or dirt. i : 
each £8 , ne French chalk was kept circulating 
for BRUTALLY TESTED! The seal’s 74 o£ * around the motor and through its 
Z effectiveness is proved by labora- # — ventilating system for many hours. 
in- tory tests (at right) and by hundreds ' . ' No trace of chalk was found inside 
= of satisfactory installations. ew: re ae eieniiiniabie, 


col JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 








bl 

AMPERE, NEW JERSEY 
d Branch Offices: BOSTON + BUFFALO + CHICAGO ¢ CINCINNATI *CLEVELAND *DETROIT NEW YORK ¢ PHILADELPHIA + PITTSBURGH*SAN FRANCISCO*ST. LOUIS > WASHINGTON*LOS ANGELES 
pall 
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GOOD 
for the future 


United States War Bonds and 
Super-Silvertop Steam Traps 
have a common, outstanding 
advantage. They are both good 
investments for the future. 
Besides, War Bonds purchased 
now will help keep prices 
down and prevent uncontrolled 
inflation. War Bonds become a 
real financial “back log” for 
the future... Super-Silver- 
top Steam Traps, too, are 
an investment for the fu- 





ture. These traps begin pay- 
ing interest through savings 
from the time of purchase— 
on installation time, less fit- 
tings, less repairs and more 
years of service... Buy War 
Bonds today, buy Super-Silver- 
tops when you need them. 


THE V. D. ANDERSON CO. 


1939 WEST 96th ST. e CLEVELAND 2, O. 


SUPER-SILVERTOP 


STEAM TRAPS 





CLASSIFIED ADVERTISING 


EQUIPMENT WANTED 














In Cooperation With 


THE POST OFFICE. 


- we will appreciate it if you will add 
our new zone number (4) to all mail ad- 
dressed to us, as shown below: 


POWER PLANT 
ENGINEERING 


53 W. Jackson Blvd. 
Chicago 4, Illinois 


As you know, the new Post Office zone de- 
livery system has been adopted to dit 





the mail. Simple in operation, its success 
depends on the cooperation of all mailers. 





BOILERS WANTED 


Wanted 250, 400 and 
800 H.P. Boilers, give 
specifications, price and 
location. 
Box 1435, 
Power Plant Engineering 
53 W. Jackson Blvd., 
Chicago, Ill. . 
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metallurgical research, and for leader. 
ship in welding engineering education,” 
The Morehead Medal is awarded anny. 
ally by the International Acetylene As. 
sociation in recognition of outstanding 
work. in the acetylene industry or fo; 
advancements in the production or use 
of calcium carbide. The medal js 
awarded in honor of the late James 
Turner Morehead, who sponsored _ the 
experiments which led to the discovery, 
in 1892, of the modern electric-furnace 
method of producing calcium carbide, 
from which the acetylene industry has 
sprung. 


Midwest Power 
Conference Program 


CompLetion of the preliminary pro- 
gram for the Midwest Power Conference 
to be held in the Palmer House, Chi- 
cago, has been ‘announced by Stanton E, 
Winston, director. This meeting, which 
is sponsored by universities and engi- 
neering colleges of the Midwest, will take 
place on April 13 and 14 and is planned 
especially for power engineers with the 
purpose of providing them with infor- 
mation on the latest developments in the 
field and advanced maintenance _prac- 
tices. The preliminary program fol- 
lows: 

Thursday, April 13, 1944, 10:15 a. m. 
Open Meeting, H. B. Dirks, Chairman; 
Address of Welcome, Robert B. Harper, 
Vice President, Peoples Gas Light and 
Coke Co., Chicago; Response for the 
Cooperating Institutions, F. M. Dawson, 
Dean, College of Engineering, State 
University of Iowa; Postwar Planning 
of the Nation’s Power Supply, Alex D. 
Bailey, Assistant to the Vice President, 
Commonwealth Edison Co., Chicago. 

12:15 p. m. Joint Luncheon with 
ASME, J. P. Magos, Chairman; speaker, 
C. O. Dohrenwend, Chairman, Engi- 
neering Mechanics Research, Armour 
Research Foundation, Chicago, “Review 
er Experimental Stress Analysis Meth- 
ods. : 

2:00 p. m. Central Station Practice. 
R. K. Behr, Chairman. (Sponsored and 
arranged by the Power and Fuels Divi- 
sion, Chicago Section, ASME); Prog- 
ress towards Standardization of Turbe- 
generators for Central Station Service, 
M. S. Oldacre, Equipment and Research 
Engineer, Commonwealth Edison Co, 
Chicago ;.Causes and Prevention of Boil- 
er Priming and Solids Carryover, W. H. 
Rowand, Engineer, Babcock & Wilcox 
Co., New York. 

3:45 p. m. Plant Maintenance. H. L. 
Solberg, Chairman; Maintenance Sys- 
tems, W. A. Perry, Superintendent, Elec- 
tric and Power Departments, Inland 
Steel Co., East Chicago, Indiana; Cor- 
rosion Problems, L. G. Vande Bogart, 
Research Engineer, Research and Devel- 
opment Laboratories, Crane Co., Chicago. 

3:45 p. m. Electrical Session No. 1. 
J. E. Hobson, Chairman; Studies of 
Generator Armature Insulation Deteri- 
oration, F. J. Pohnan, Senior Testing 
Engineer, Commonwealth Edison Co. 
Chicago; Temperature Deterioration of 
Solid Insulation in Oil, F. J. Vogel, 
Professor of Electrical Engineering, Illi- 
nois Institute of Technology. 

6:45 p. m. “All Engineers” Dinner; 
Toastmaster: H. B. Gear, Vice Presi- 
dent, Commonwealth Edison Co., Chi- 
cago; Speaker: J. A. Krug, Director of 
War Utilities, War Production Board, 
Washington, D. C. 

Friday, April 14, 9:00 a. m. Indus- 
trial Power Plants. Hugh E. Keeler. 
Chairman; Application of Electronics to 











MASONEILAN STRAINERS 
Preven scale, dirt. chips, etc. 
from damaging regulator, traps, 
valves and pumps with 
Masoneilan strainers They elim- 
inate maintenance delays and 
save money. 


In every type of industry, wherever pressure regu- 
lators are used, Masoneilan controls assure dependable 
and economical operation. They hold pressures exactly 
where you want them, providing accurate performance 
under all operating conditions. The thousands of 
Masoneilan pressure reducing regulators used through- 


. 
oF 
a 
. 8 
cil 

2 il 


No. 11 

For reducing steam pressures, 
Pilot operated. Sizes — bronze 
up to 2”. Reduced pressure 
ranges between 5 and 225 lbs. 


No. 227 

For domestic or industrial water 
systems. Requires no attention 
for years. Sizes %"to 2". Reduced 
pressure ranges between 10 and 
60 Ibs. 


out industry is ample proof of their reliability to give 
long-lived service. 

Some Masoneilan pressure regulators are now avail- 
able for other than war industries for maintenance 
and replacement. Write for complete information and 
catalog 71. 


1207 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


MASON-NEILAN REGULATOR CO. 


New York Philadelphia Pittsburgh Tulsa Toledo Chicago Atlanta St.Louis San 
Francisco Los Angel H t Mason Regulator Co. of Canada, Ltd., Montreal 
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THREE YEARS OF CALLING ATTENTION TO SAVING CHROMIUM 


This advertisement ran in 1941. 


< 


SAVE CHROMIUM 
HELP NATIONA LOMBDEFENSE 


-_ v 





You can save chromium for defense and save money in your own plant by using our 

Chrom Glucosate. You are wasting chromium, badly needed in our National 

Defense program, when you use it for corrosion control instead of chrom glucosate. 
Look at this table of comparison. It tells a commanding story. 


COMPARATIVE CHROMIUM CONSUMPTION USING GLUCOSATES AS 
COMPARED TO CHROMATES 
SODIUM BICHROMATE 


Amt. as dichromate Application 
pounds Calcium Brine 
200 pound$ Salt Brine 
500 pounds Cooling Water 
CHROMIC ACID 
66 pounds Calcium Brine 
132 pounds Salt Brine 
330 pounds Cooling Water 


Amt. in form of 
Glucosate 
17 pounds 
17 pounds 
34 pounds 


Saving 
83 Ibs. 
183 Ibs. 
466 Ibs. 


63 Ibs. 
129 Ibs. 
320 Ibs. 


3 pounds 

3 pounds 

10 pounds 
Help us to stop the waste of chromium ore. 
Switch to Chrom Glucosate at once and tell 
your business acquaintances the story of Chrom 
Glucosate too. 


WATER 
CONSULTANTS 


D.W.HAERING & CO.,INC. 


GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO. ILLINOIS 


“Remember REMPE”— 





TRANSFER 
EQUIPMENT 


Rempe Coils and Bends are made 
from any material to customer’s spec- 
ifications — are widely favored by 
engineers for Heat Exchangers, Feed 
Water Heaters, Coils for Refrigeration 
Machines, Chemical Processes, etc. 


Above view shows the final inspection 
on part of a large shipment of seam- 
less processing coils turned out by 
Rempe for a large chemical plant in 
West Virginia. Coils were all 2 in. 
Grade A-106 tubing tested 8000 Ib. 
hydrostatic pressure. 


eee PE CO. 


342 No. Sacramento Blvd., Chicago 


Write us for estimates on your jobs. 





Power Generation, J. D. Ryder, Assist. 
ant Professor of Electrical Engineering 
Iowa State College; Inhibitors in Cop. 
denser Tube Alloys, Austin R. Zender 
General Sales Director, Bridgeport Brass 
Co., Bridgeport, Conn. 

0:30 a.m. Fuels, R. E. Summers, 
Chairman; Research in Fuels as a Pogt. 
war Necessity, A. R. Mumford, Devel. 
opment ‘and Research Depattment, Com. 
bustion Engineering Co., New York: 
Postwar Outlook for Oil Fuels, Arch [/ 
Foster, Refinery Editor, The Oil ang 
Gas Journal, Tulsa, Okla.; Statistical 
Comparison of Fuels, C. C. DeWitt 
Chairman, Department of Chemical and 
Metallurgical Engineering, Michigan 
State College. 

10:30 a. m. Electrical Session No, 2 
R. W. Jones, Chairman; Developments 
in the Field, of Control, E. H. Alexan- 
der, Engineer, Industrial Control Divi- 
sion, Industrial Engineering Department, 
General Electric Co., Schenectady; New 
Applications of Mercury Are Rectifiers, 
W. E. Gutzwiller, Engineer in charge 
of Rectifier Application, Allis-Chalmers 
Manufacturing Co., Milwaukee. 

:15 p. m. Joint Luncheon with 
AIEE. F. E. Keith, Chairman; Speaker: 
B. W. Clark, Vice President in charge 
of Sales, Westinghouse Electric and 
Mfg. Co., East Pittsburgh, “Tomorrow's 
Outlook.” 

2:00 p. m. Electrical Session No. 3, 
L. B. Les Vesconte, Chairman (Spon- 
sored and arranged by the Power Group, 
Chicago ‘Section, AIEE); Trends in 
Power System Analysis, Miss Edith 
Clarke, Central Station Engineer, Gen- 
eral Electric Co., Schenectady; Ice Melt- 
ing Practice on 132-kv Lines, H. A, 
Cornelius, Senior Engineer, Public Serv- 
ice Co. of Northern Illinois, Chicago; 
Visualizing Heat, Magnetic, and Electro- 
static Field Problems in Electrical Ap- 
paratus, J. F. Calvert, Chairman, Depart- 
ment of Electrical Engineering, North- 
western University. 

:45 p. m. Diesel Power. M. P. 
Cleghorn, Chairman; Closed Evaporative 
Coolers, William Goodman, Consulting 
Engineer, Trane Co., La Crosse, Wis.; 
Isolation of Vibration from Diesel 
Plants, H. H. Fink, Product Design En- 
vei The B. F. Goodrich Co., Akron, 

io. 


U. S. Navy Needs Engine 
Type Specialist Officers 


A NEW FIELD of specialized Naval 
duty, known as Engine Type Specialist 
Officer, has just been opened for pro- 
curement. Men who are accepted for it 
will receive commissioned rank, and 
after special training will see interesting 
and varied duty. ; 

The new billet requires experience 
in the manufacturing, installation and 
service of internal combustion engines, 
or electrical machinery (both a-c and 
d-c), or steam turbines, or reciprocating 
steam engines. 

To qualify for a commission, the ap- 
plicant must have either a degree from 
an accredited college plus at least five 
years of appropriate experience, or, i 
the absence of a degree, at least ten 
years of appropriate experience. Candi- 
dates should not be currently emplo 
in essential war work or employed by 
a Federal Agency. : 

Experience familiarizing the applicant 
with machinery actually in use in 
Navy is desirable although not a pre 
requisite. 

The age limits for this program are 
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(OPTIONAL) 
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<ZMANUAL MAIN 

VALVE vanes? 


TYPICAL FIREYE INSTALLATION FOR AUTOMATI- 
CALLY IGNITED OIL BURNER 


Prevents Explosions 


GUARDS AGAINST FLAME FAILURE 
PHOTOELECTRICALLY-————— 


Monitors oil, gas, pulverized coal burners electronically. 
Instantly detects flame failure, cuts off fuel supply. | 


Controls Every Flame—positively observes even blue transparent gas pilot flame— 
is the only photoelectric safeguard sufficiently sensitive for use with all fuels and 
for monitoring pilot, main flame, or both. 


Acts Instantly, Dependably—is the only control that detects flame failure entirely 
by direct observation of the flame itself. All other control methods rely wholly or 
partly on temperature, electrical conductivity or other indirect and, therefore, less 
positive flame characteristics. 


Provides Completely Automatic Controf—is used alone for control of manually 
ignited burners, to turn off both main and pilot valves and sound an alarm; or, 
when burner is automatically fired with Program Relay Type R25, to provide 
desired sequence of fuel pump and valve operation. 


For complete information, write today for Catalog 50 


fireye BOILER FEEDWATER CONTROL 


Floatless . . . Maintenance-Free . . . Electronic pacscune swe 
i 0! L 


OR OTHE! 
CONTRO 


@ Maintains Desired Water Level Automati- @ Fireye Boiler Feedwater Control operates 


cally. 


@ Instantly Cuts Off Fuel Supply and Sounds wear out or fail in operation, is simple to 


Alarm at Low-Water Danger Point. 


electronically, contains no moving parts to 

t sept. 

install—at last makes available to the aver- Wh Savave 

age power plant completely automatic con- a) 

trol—at low cost. > wit fEEO 
OR VALVE 


Write today for Catalog 51 ' es ac 'SuPpLY 
Probe Fitting : . 
Electronic Control 
Typical FIREYE Installation For Automatic Boiler Feedwater 
; Control And Low-Level Safeguard 
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The tilting action of some reciprocating pump valves For Boiler Feed 

causes the seat to wear unevenly—which means the 

pump has to work faster and faster to carry its load. Vacuum, Condenser . 
General Service 


COMBINATION Pump Valves enable you to get theor- 
etical capacity out of your pumps without racing and 
wasting valuable steam. They prevent tilting and con- 
sequent pump slippage because they lift straight. 
They save on repair bills, too, because their seat, stud 
and springs are made of long-wearing Phosphor Bronze. 


These improved pump valves match the fine perform 
ance of COMBINATION Silent Check Valves. Ask for 
descriptive folder with dimensions, prices and further 
information. 


COMBINATION PUMP VALVE CO. 


846 Wiota Street, Philadelphia, Pa. 








NICHOLSON TRAPS 


4 UP Production secause THEY 


DOWN Trouble 


Many reports show that in- 
stallations of Nicholson Traps 
have stepped up production 
of heated units as much as 
30%. A size and type for 
every need. 





NICHOLSON 


WEIGHT-OPERATED STEAM 
TRAP 


A large-capacity trap for pressures to 
1500 Ibs. at 1000 degree maximum tem- 
a a automatic intermittent 
rey ne action. Quick opening and closing valve. 
B, two of five widely used Nicholson | Water-sealed discharge. Catalog No. 941 
Thermostatic Industrial Traps; sizes 1/4" also shows Nicholson Piston-Operated and 
to 2"' for pressures to 225 Ibs. All are Compressed Air Traps. 
proof against air-binding, freezing, » 
dribbling, water-logging. Enormous Write for Trap Catalog 941. 
water and air discharging capacity. See our Catalog in Sweet's 


steam speciaiies Ws Hs NIGHOLSON & CO. win.cs27s,°.. 


























24 through 49. The applicant must, of 
course, be qualified physically for Naya! 
duty. 

After receiving special training 3 
Mechanicsburg, Pa., men chosen will see 
active duty in the servicing, maintenance 
‘and repair of internal combustion engines 
in operating vessels in advance areas, 

All persons interested should apply 
in person or by mail to the nearest of 
the following Offices of Naval Officer 
Procurement : 

721-31 Healey Bldg., Atlanta 1, Ga, 
University of South Carolina, Columbia 
19, S. C.; 915 Lynch Bldg., Jacksonville 
1, Fla.; Room 326, New Post Office 
Bldg., Knoxville 1, Tenn.; Room 05, 
Langford Bldg. 121 S. E. First St, 
Miami 32, Fla.; 203 Capital Club Bldg, 
Raleigh, N. C.; 150 Causeway St., Bos- 
ton 14, Mass.; Board of Trade Bldg, 
141 West Jackson Blvd., Chicago 4, Ill: 
9th Floor, Enquirer Bldg., 617 Vine St, 
Cincinnati 2, Ohio; 6th Floor, Marshall 
Bldg., 200 Superior Ave., Cleveland 13, 
Ohio; 208-218 Old Federal Bldg., 5th & 
Court Sts., Des Moines 9, Towa; %h 
Floor, Book Bldg., 1249 Washington 
Blvd., Detroit, 26, Mich.; 202 Finance 
Bidg., 1009 Baltimore Ave., Kansas 
City 6, Mo.; 110 East Wisconsin Ave, 
Milwaukee 2, Wisc.; 1645 Northwestern 
Bank Bldg., Minneapolis 2, Minn.; 210 
North 13th St., 6th Floor, Missouri Pa- 
cific Bldg., St. Louis 3, Mo.; Title Guar- 
antee & Trust Co. Bldg., 411 W. 5th St, 
Los Angeles 13, Calif.; Louisiana Bldg, 
217-227 Camp St., New Orleans 12, La. 
601-609 Jackson Bldg., Birmingham 3, 
Ala.; 1530 Allen Bldg., Dallas 1, Texas: 
824 Niels-Esperson Bldg., Houston 2, 
Texas; 1212 Sterick Bldg., Memphis 3, 
Tenn.; 805 APCO Tower, Oklahoma 
City 2, Okla.; 33 Pine St., New York 
5, N. Y.; Genesee Valley Trust Bldg, 
Rochester 4, N. Y.; 17th Floor, Widener 
Bldg., Juniper & Chestnut Sts., Phila- 
delphia 7, Pa.; Keystone Hotel Bldg, 
3rd Ave. & Wood St., Pittsburgh 22, 
Pa.; Fifth & Cary Sts., Richmond 19, 
Va.; Kanawha Hotel Bldg., Charleston 
1, W. Va.; 703 Market St., San Fran- 
cisco 3, Calif.; 117 Marion St., Seattle 4, 
Wash.; 1233 American Bank Bldg, 
Portland 5, Ore.; 1320 G St, N. W. 
Washington 25, D. C.; Richmond Market 
Armory, N. Howard St., Baltimore |, 
Md. . 


Oil and Gas 


Power Conference 


-TuHe 177TH Nationat Oil and Gas 
Power Conference which will be held 
at the Mayo Hotel, Tulsa, Oklahoma, 
May 8-10, will feature a timely and ex- 
ceptionally interesting technical program. 

The tentative program is planned for 
three days, with five technical sessions, 
one luncheon, a banquet and one perio 
given over to inspection trips. The Mor- 
day session will include a paper on the 
present status of the gas turbine and 
another on recent developments in tur- 
bosupercharging. Tuesday’s session will 
center around power-plant design an 
operation, featuring papers on gas-Diesel 
engines, exhaust systems and_pipeline- 
plant operation and maintenance. Both 
sessions on Wednesday will be devoted 
to the problem of engine contro! and 
governing, with three papers on control 
for aircraft, railroad and marine engines, 
a paper on special problems of govern- 
ing Diesel generators operating in paral- 
lel, and a paper on control of pipeline 
engines. 
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BACKING THE ATTACK 
with WAR BONDS 


"LU, A, 


Y 


ON A FINE JOB, WELL DONE! 


HE Treasury “Star” Flag—the bond- 

buying counterpart of the Army-Navy 
“E”—marks plants with at least 90% of 
personnel participating in the Payroll 
Savings Plan to at least 10% of gross 
payroll, and also having reached, or 
topped, a War Loan Drive quota! 


The successful close of the 4th War 
Loan Drive finds many more“Star” Flags 
than ever before flying over the indus- 
trial plants of America. To all these, go 
the heartiest thanks of the nation, and 
the deep appreciation of the Treasury 
Department for a great job! And to those 
who may not quite have qualified for the 
“Star,” go equally sincere thanks—and 
the confidence that soon they, too, will 
join the ranks of the “Star” fliers. 


One thought that many concerns have 


found helpful in stepping up the intake 
from their Payroll Savings Plans is this. 
In many cases the Treasury Representa- 
tive in a plant has been able to point out 
the fact that during Loan Drive periods 
the employees have found it possible to 
spare much more than they had counted 
on when setting up their original sub- 
scription, and that—when properly ap- 
proached—a very substantial fraction of 
such employees will decide they can well 
afford a distinct increase in their current 
Payroll Savings Plan. 


Talk this over with your Treasury Rep- 
resentative—it offers important possibili- 
ties when correctly handled. And again 
accept the Treasury Department’s con- 
gratulations for your fine work in help- 
ing to put over the 4th War Loan. 


The Treasury Department acknowledges with appreciation the publication of this message by 


POWER PLANT ENGINEERING 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council. 
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WANT HELP... 


IN REMOVING ASHES? 
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Get the help you need by installing a Beaumont Birch “Vac-Veyor” 
pneumatic ash handling system. Labor is saved; cleanliness effected. 
System time-tested. Low first cost. Low operating cost. Installation as 
flexible as running a pipe line. Minimum critical materials required. 
Two sizes, two types—for delivering ashes either dry or damp. 


For details — write! 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
DESIGNERS ¢ MANUFACTURERS e ERECTORS CF CCAL AND ASH HANDLING SYSTEMS 





The Tuesday evening session, 
which all engineering groups in Tulg 
will be invited, will include an unusyj 
film and talk on aircraft maintenance 
sponsored by one of the large airlin 
companies. 

Present plans for inspection trips jp. 
clude a visit to the maintenance shops 
of one of the large pipeline companie 
and possible visits to a bomber assembly 
plant and an oil refinery. ; 


Langmuir Awarded 
“Faraday Medal 


Dr. Irving LANGMUIR, associate di. 
rector of the General Electric Research 
Laboratory, has been awarded the Fara. 
day Medal of the Institution of Electrical 
Engineers in London, according to a 
radiogram he has received from Stanley 
Angwin, president of the Institution, 

_ The medal, one of the highest honors 
in its field, is given for world-wide sery- 
ices to electric science and engineering 
and was established in 1922. Since then 
it has been given to Oliver Heaviside, Sir 
. J. Thomson, Lord Rutherford, Sir 
Oliver Lodge, and others. Dr. Langmuir 
is the fourth American to receive it 
In 1927 it was given to Professor Elihy 
Thomson, one of the founders of the 
General Electric Co.; in 1935 to Dr. 
Frank B. Jewett, president of the Bell 
Telephone Laboratories; and in 1939 to 
Dr. William D. Coolidge, General Elec- 
tric vice-president in charge of research. 

Dr. Langmuir has received many 
other outstanding awards, chief: among 
them being the Nobel Prize in 1932 for 
his work on the absorption and orienta- 
tion of molecules at surfaces and the 
mechanism of gas reactions at the sur- 
face of tungsten. The latter was a 
theoretical piece of work that led to 
the development of the universally used 
gas-filled incandescent lamp. In 1917 
he received the Hughes Medal of the 
Royal Society, in 1921 the Rumford 
Medal of the American Academy of 
Arts and Sciences, in 1928 the Perkin 
Medal of the American Section of the 
Society of Chemical Industries, _ the 
Franklin Medal of the Franklin Institute 
in 1934, and many others. 


Eastern Shore Public Service 


Plans Expansion to Cost 
$1,725,000 


EASTERN SHORE Pusiic SERVICE Co, 
Salisbury, Md., has authorized an ex- 
pansion and improvement program i 
plants and system, to be carried out as 
soon as equipment and materials are 
available. Work will include addition 
to steam-electric generating station at 
Vienna, Md., with installation of a new 
7500-kw turbine-generator unit and ac- 
cessories, boiler, pumps and auxiliary 
equipment. Power substation at Cam- 
bridge, Md., will be enlarged, with in- 
stallation of transformers, switchgear 
and accessory equipment. Similar sub- 
station expansion is planned at other 
points. Extensions will be made 
transmission and distributing lines, ex 
tending service to other areas, with 1- 
stallation of operating facilities for con 
sumer supply. Entire project is est 
mated to cost approximately $1,725,000, 
and fund in that amount has been author- 
ized for program. It is understood that 
plans will be prepared and work super 
vised by Atlantic Utility Service CorP. 
.61 Broadway, New York, N. Y., which 
also acts as purchasing agent for com: 
pany. 
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THE POWER PLANT... 











THE H. & S$. POGUE COMPANY 


PORTION OF THE POWER PLANT SHOWING THREE OF THE FOUR 
SKINNER ''UNIVERSAL UNAFLOW’’ STEAM ENGINES 


Hotels, Clubs 
Schools and Colleges 
Hospitals, Homes 
Public Institutions 
Department Stores 
Oftice Buildings 
Railroads 

Meat Packing 

Dairies 

Breweries 


Food Products 

Ice & Cold Storage 

Mining 

Chemical, Ordnance 
Drugs and Soaps 
Machinery Mfrs. 

Textiles 

Leather Products 
Furniture & Woodworking 
Cotton Oil Mills, Gins 
Municipal Water & Electric Plants 


Some Users of ‘(UNIVERSAL UNAFLOW” Engines 


Printing, Publishing 
Paper, Paperboard 
Laundries, Cleaners 
Oil Refineries 
Stone and Brick 
Gas Plants 

Rubber 

Glass 

Bakeries 

Tobacco 

















CINCINNATI, OHIO 


HEN the modern building pro- 

gram of this distinguished old 
department store was started in 1903, 
the far-sighted management installed 
four 100-kw. Skinner Steam Engine- 
Generators to produce electric power. 
Additions to the store and continued 
increase in electrical loads made it 
necessary eventually to replace these 
small units with four larger steam engines 
of the more modern Skinner “Universal 
Unaflow” type. 


Exhaust steam at low pressure is used 
in winter for heating; and during the 
unusually long cooling season the ex- 
haust is also employed at the same 
pressure for air conditioning. 


Correct engine design and efficient 
attendance are reflected in the low main- 
tenance cost in this plant. Combined 
with the permanently high economy of 
the engines and the maximum use of 
exhaust steam, these factors show a re- 
markably low cost of generated power. 
Thus the power plant has, for 40 years, 

proven itself to be one of the more 

profitable departments in this store. 


‘Hundreds of similar cases, em- 
bracing almost every type of in- 
dustry, have resulted in savings of 
millions of dollars by the installation 
of Skinner ‘‘Universal Unaflow”’ 
Steam Engines for generating eco- 
nomical, dependable electric power. 
Case studies in your particular in- 
dustry will be sent upon request. 


Let’s All Back The Attack—Buy More War Bonds 


For Over 75 Years, Doing One Thing VW ell—Building Steam Engines 


SKINNER ENGINE COMPANY 


ad 
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When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very completelineof 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2746 Greenview Ave., Chicago 


Offices in 47 Cities—See 
your phone directory. 


THE 


POWERS REGULATOR CO. 


Northwest Power Capacity 
to Total 4,000,000-kw 
in 1944 


By THE CLOSE of the present year, 
it is estimated that the total generating 
capacity of stations in the Northwest 
electric power pool will approximate 
4,000,000-kw, as compared with about 
3,000,000-kw rating at present time. Of 
this total, about 1,523,000-kw installed 
capacity is represented by _privately- 
owned utilities, these including Puget 
Sound Power & Light Co., Seattle, 
Wash.; Washington Water Power Co., 
Spokane, Wash.; Portland General Elec- 
tric Co., Northwestern Electric Co., and 
Pacific Power & Light Co.. all of Port- 
land, Ore.; Utah Power & Light Co., 
Salt Lake City: and Montana Power 
Co., Butte. With expansion now in 
progress, it is expected that this rating 
for private companies will be advanced 
to’ about 2,000,000-kw, within the next 
six to eight months. There are three 
important municipal power stations add- 
ing to this quota at Seattle and Tacoma, 
Wash., and Eugene. Ore., respectively. 
With a present combined rating of about 
400,000-kw, expansion is under way at 
first two noted plants: Seattle is addine 
to its generating capacity by the Skagit 
hydroelectric power development, while 
Tacoma recently has resumed construction 
on Alder hydroelectric power station of 
its Second Nisqually municival nower 
project, following permission from WPR. 
with necessary priorities to complete this 
development. Inistallation will include a 
25.000-kw hydraulic turbine-generating 
unit. Present installed canacitv at Ronne- 
ville, Ore.. and. Grand Coulee. Wash.. 
hydroelectric power stations of Govern- 
ment totals 1,080,000-kw, and with in- 
stallation of new vsenerating equinment 
at the latter plant. for which WPB re- 
cently removed prior restrictions, it is 
expected that total output -f these two 
stations will be at least 1.300.000-kw in 
1944. The Bonneville dam construction 
was completed last December. and the 
tenth and final generating wnit, with 
rating of 74,000-hp. was placed in serv- 
ice, developing a gross canacitv for this 
Columbia River station of 518.400-kw. 
Work on the power dam was beeun in 
September 1938, with final completion 10 
years and three months later. Tt renre- 
sents a total investment of $81.360.000. 


Mississioni Power Resumes 


Power Plant Construction 


Mississtppr Power Co., Gulfport, 
Miss., is resuming construction of a new 
generating station on Leaf River. near 
Hattiesbutg, Miss:, as recently brieflv 
noted in these columns, -reviving a proj- 
ect initially included in the 1941 expan- 
sion program of company. WPB re- 
-voked priority ratings in August 1942. 
when construction was discontinued, and 
has now given approval, with necessary 
priorities for completion of project. New 
plant will be known as Eaton Station, 
and will have an initial installation of 
a 20,000-kw turbine-generating unit, high- 
pressure boilers and auxiliary equipment. 
Provision has been made for addition 
of two more generators of like rating in 
future. Orders for primary equipment 
were placed in the fall of 1941, and 
with resumption of construction, contracts 
for required auxiliary apparatus will be 
awarded at early date. Project will in- 
clude a new transmission line to connect 





with present high-tension system of com- 





XZIT not only gets rid of 
soot and fire-scale from 
fire-box to top of stack, 
but checks further carbon 
deposits. This scientifically 
compounded chemical, 
which is fed into the fire- 
box while the unit remains 
in full operation, reduces 
the residual deposits of 
combustion in boilers, heat- 
ers and furnaces using al 
types of fuel. 


Continued use of XZIT pre- 
vents further deposits, pit- 
ting and corrosion. The cost 
of XZIT is insignificant, 
compared with the time, 
labor and fuel it saves. 


Send for details. 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








—_— 








—_ 


What is the Life Expectancy 
of Your Condenser Tubing ? 





Authoritative appraisal of sample tube lengths by 
Bridgeport technicians can result in effective steps 
fo reduce corrosion rate. 


Much praise has come to industry for its 
excellent war production achievement made 
possible only through fine team work. 
Probably the hardest hitting member of 
this team is the group of steam power 
plants whose slogan seemingly is “The 
impossible takes a little longer.” 

Since power plants are too modest to 
speak for themselves, it is up to each of us 
to recognize the outstanding job which 
they are doing. Handicapped by serious 
transportation difficulties, fuel and labor 
shortages, limitations in the choice of con- 
denser tube alloys and other problems, 
they are called upon to deliver power and 
steam to industry in unbelievable amounts 
and ‘round the clock. How they were able 
tokeep up with the insatiable demand for 
power is a story which will be written after 
the war. 

Overwork can bring disastrous results to 
power plants as well as to individuals. 
Weare all familiar with the fate of execu- 
tives who carry too great a burden and 
suddenly fall by the wayside. A similar 
catastrophe can befall a steam power plant 
whose condensers suddenly fail through 
overwork and resulting excessive corrosion. 
Many plants are no doubt much over- 
loaded. They do not find the opportunity 
toclean the tubes as often as is necessary, 
consequently, the corrosion rate may be 
higher than usual. If they do not watch 
out, some of their condensers are apt to fail 
much sooner than expected. To forestall 
unexpected failures in men as well as in 
machines, it is advisable to have a frequent 





physical check-up. A number of plants are 
doing just this thing. 

Our Laboratory receives frequent calls 
asking for advice as to how the life of tubes 
can be prolonged, in view of the shortage 
of strategic materials. We are glad to 
cooperate. Results obtained from these 
studies are mutually beneficial. In order to 
give an intelligent report as to the prob- 
able expectancy of the life of condenser 
tubes, we ask that two or three tubes be 
taken out of the condenser and sent to us. 
We do not mean little pieces but full 
lengths. The inlet and outlet ends as well 
as the top or bottom of each tube should 
be carefully marked for future identifica- 
tion. Our Laboratory can then study the 
whole tube from end to end and make its 
recommendations. 

As you are no doubt aware, in many 
cases corrosion is localized tq a certain por- 
tion or portions of the tube. Changing the 
operation of the condenser or protecting 
the corroded section of the tube may pro- 
long its life appreciably. Data regarding 
the date when the tubes were installed; 
operating conditions, including temper- 
ature; circulating water speed; nature of 
the water; kind of alloy and other facts; 
are all necessary in helping to diagnose the 
seriousness of the corrosive attack. 

The Laboratory is also in a position to 
suggest superior alloys which can be in- 
stalled at some future time when restric- 
tions are removed. Oftentimes the engineer 
can cooperate with the Laboratory by in- 
installing several lengths of special alloy 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 





Ox 
Prepared by Bridgeport Brass Company “BAdgeport” Headquarters for BRASS, BRONZE, and COPPER 
~~. NY 4. 


tubes in order to obtain a service test under 
actual operating conditions. Such coopera- 
tion will some day bring about greater 
economy and lower maintenance of con- 
denser tubes. 

The marine field at the present time is 
in a more favorable position than the 
power plants as far as the selection of con- 
denser tube alloys is concerned. While the 
land stations are limited to either Muntz 
or Admiralty, marine power plants are not 
limited and can use any alloys that are 
made. In the meantime, our Laboratory 
is accumulating more and more information 
on condenser tube alloys and their be- 
havior under various conditions. 


Considerable technical information has 
already been published in our new Con- 
denser Tube Manual, which is available at 
no cost to engineers who request it. In 
addition to data on corrosion, we are listing 
the properties of the alloys which have 
been developed to give longer life. At the 
same time, it would be helpful to us if 
condenser tube users would contact us and 
tell us their experiences and problems. 
Requests for our new Condenser Tube 
Manual have exceeded all expectations. 
Fortunately we printed a sufficient quan- 
tity so that we are able to take care of 
additional calls. If you do not have a copy, 
drop us a line. 


ESTABLISHED 1865 
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COMPLETE | 


ENGINE 


ALARM 
SYSTEMS 


TYPE M 


CONTACT 
MAKERS 


Pressurestatic or Thermostatic Con- 
tact Makers for lubricating-oil or 
circulating-water systems for all 
types of stationary or mobile equip- 
ment. 


Now available in sheet-steel housing 
to avoid critical materials. 


Can be supplied with complete in- 
dicating system. 





ALARM 
SYSTEM 


TYPE M-3B 


Complete alarm system consists of 
Type M-3B combination pressure 
control, junction box and visual in- 
dicator, together with Type M Ther- 
mostatic Contact Maker, and signal 
howler. 


WATER- AND 
WEATHER-TIGHT 











TYPE C 


dea 








VIKING INSTRUMENTS, INC 


410 Fairfield Ave., 
Stamford, Conn. 


® 
Manufacturers of engine alarm sys- 
tems, annunciators, marine and in- 
dustrial instruments. Write for speci- 
fications. 


CONTACT MAKERS 
Where Contact Maker 
is exposed or must be 
waterproof, Type C 
Pressurestatic or Ther- 
mostatic is recom- 
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Telephone 4-7475 


pany, with switching station, power sub- 
stations and other operating facilities. 
Cost of entire project is estimated in 
excess of $2,000,000. Station has been 
designed by Engineering Department of 
Commonwealth & Southern Corp., Bir- 
mingham, Ala., of which the Mississippi 
company is a subsidiary. L. P. Sweatt 
is vice-president and general manager. 


Industrial Alcohol Project 
in Oregon to Cost 
$3,600,000 


Woop CHEMICAL Co,, Eugene, Ore. 
has been organized by Charles Snell- 
strom, president, Snellstrom Lumber Co., 
Eugene, and associates, to succeed to 
Willamette Valley Wood Distillation Co., 
chartered a few months ago, to construct 
and operate a plant for production of 
industrial alcohol from wood waste and 
sawdust. Plans for project are now 
maturing. A 30-acre tract of land is 
being acquired at Springfield, Ore., and 
financing arrangements consummated 
with Government. Plant will comprise 
several large one and multi-story process- 
ing and production buildings, with aux- 
iliary structures for storage, distribution 
and miscellaneous service; also power 
plant, pumping station, machine shop, 
office and laboratory structures. * Plant 
will operate under a new process and 
will be the first of its kind in country. 
It is estimated to cost $3,600,000, with 
Federal financing, noted, through De- 
fense Plant Corp., Washington, D. C., 
Federal agency. Selection of site has 
been under direction of Smith, Hinch- 
man & Grylls, Inc., Marquette Bldg., 
Detroit, Mich., architect and engineer, 
and it is understood that plans for plant 
will be prepared by that organization. 
Others interested in company include 
Fred M. Brenne, secretary, Eugene 
Chamber of Commerce; and H. J. Cox, 
secretary-manager, Willamette Valley 
Lumbermen’s Association, both Eugene. 
Entire output of plant will ‘be used by 
Government. 


NEW 
ENGINEERING 
BOOKS 


Patent Law. By Chester H. Bies- 
terfield. Size 5% by 8% in.; 225 pp; 
cloth binding. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y. Price $2.75. 

This book is the outgrowth of a 
series of lectures on the substantive 
patent law, given as an extension 
course for graduate and undergraduate 
students at the University of Delaware 
in 1941 and 1942. The course was 
designed primarily for chemists, en- 
gineers, and students who desired to 
acquire an understanding of the sub- 
ject. 

In presenting the various phases 
of the patent law, the author has en- 
deavored to explain the basic principle 
or rule underlying the subject under 
discussion, and illustrate by the citation 
of leading cases and quotation of per- 
tinent sections. The book should be 
extremely valuable for engineers and 
others who do not possess a profes- 
sional training in law, yet have fre- 
quent occasion to acquire detailed un- 
derstanding of some proposition of 





“These traps” (Cochrane Multi- 
port Drainers) “discharge con- 
tinuously, the valve opening be- 
ing determined by the height of 
water in the float chamber; the 
larger the volume of water, the 
larger the valve opening. The 
rotating movement of the sleeve 
valve serves to keep the valve 
free of sludge accumulation.” 


— Steam Engineer of large 
New England paper mill. 


Two Coch- 
rane Multi- 
port Drain- 
ers handle 
condensate 
returns for 
process, ina 
large south- 
ern printing 
plant. 


Cochrane Multiport Drain- 
er draining stage heater 
at 360° temperature and 
125 Ibs. pressure on car- 
go vessel. 


Write for a copy of Publication 2925. 


COCHRANE CORPORATION 
3123 N. 17th Street, Philadelphia 32, Pa. 


OCHRA 


DRAINERS 
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ic controle 


The increasing application of pneumatic control 
is recognition of its many advantages—reliability, 
simplicity, safety, and ease of maintenance. 
Automatic pneumatic control is one of the 
cornerstones of continuous processes, and with- 
out it many process industries could not operate. 

Here is another striking example of the utility 
of compressed air power. It may suggest to you 
a means of solving many of your problems by 


BUY WAR 


applying air —the power medium for countless 


kk BONDS AND x* jobs which cannot be done as well, if at all, by kkk 
STAMPS any other method. 


Ingersoll-Rand has pioneered compressed air 


systems since 1871, always supporting and de- 
veloping new and time-saving applications. Our 
engineers will be glad to cooperate with you. 
Ingersoll-Rand Co.,11 Broadway, NewYork,N.Y. 


Ingersoll-Rand 


1-335 


COMPRESSORS @ TURBO-BLOWERS @ ROCK DRILLS @ AIR TOOLS @ OIL AND GAS ENGINES @ CONDENSERS @ CENTRIFUGAL PUMPS 
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Your rig 
MORE 
POWER 


OAKITE 
CLEANING 


... Strip Your 
Transformers this 
Easier, Low-Cost Way 


Instead of tedious, time-con- 
suming hand scraping and chip- 
ping, strip paint from your 
transformers by using the 
Oakite Hot Flow-On Method 
that so successfully helps plant 
maintenance superintendents 
and engineers perform this 
work EASIER and faster. 


You remove from ten to twenty 
paint coats in one operation... 
right down to the bare metal. 
An alternate method . . . the 
Oakite Cold Spray technique 
... may also be effectively used. 
Both methods reach all exposed 
and normally inaccessible por- 
tions of transformers... . . leave 
surfaces in perfect condition to 
take priming and subsequent 
coats of paint. 


ASK US FOR DETAILS! 


Let us send you details on these 
two time-saving methods. 
There is no obligation ... won’t 
you write us today? 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


Spectalized cleaning 


PAATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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the patent law in connection with their 
work. For example, engineers often 
ask about the legal phases of inven- 
tion or development work performed 
by employees of an industrial or- 
ganization or about questions of as- 
signment and licensing or about in- 
fringement of patents on _ existing 
equipment. 

They will find much information 
in this book on these subjects as well 
as on priority of invention, originality, 
abandonment, patentability of uses, 
double patenting, reissues, infringe- 
ment, trade secrets, patent litigation, 
and _ searches. 

Thermodynamics. By J. E. Ems- 
wiler. Revised by F. L. Schwartz. 
Size 5% by 8% in.; 335 pp; cloth 
bound. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., 
New York, N. Y. Price $3.00 

When this writer first studied 
thermodynamics in college thirty years 
ago, it was renowned as a “heavy” 
subject, possibly because of that 30-yr 
old textbook, weighing 3% lb, full 
of thick papers imprinted with thick 
words. 

No wonder thermo had us floored 
until a few men came along like the 
late J. E. Emsiwiler, whose text on 
thermo has for many years won de- 
served recognition, not only from the 
baffled undergraduates, but also from 
practicing power engineers and rightly 
so. Professor Emswiler not only had 
the faculty of presenting the science 
in understandable language, but also 
of relating the- thermodynamic con- 
cepts to the actual heat utilizing ma- 
chinery with which the average en- 
gineering student and the average prac- 
ticing engineer first comes in contact. 
As a result, the reader of Emswiler 
could get some sort of physical con- 
ception of the matters discussed and 
could see why there had to be a dif- 
ference between ideal and actual per- 
formance. Furthermore, there is prac- 
tically no calculus used in Emswiler’s 
book, only ordinary algebra. While 
this is not a particular disadvantage 
for a junior engineering student who 
is usually taking calculus at the same 
time, it is a great advantage to the 
practicing engineer who through dis- 
use has completely forgotten what 
calculus he did have. In short, Ems- 
wiler has always seemed to us a very 
good book for the practical engineer. 

The fifth edition of Emswiler, re- 
vised by Professor Schwartz, contains 
only 25 fewer pages than the fourth 
edition, yet it is only half as thick, 
measures an inch less in both height 
and width. As a result, it seems much 
less like a tome, less likely to scare 
the reader by its very size and im- 
posing appearance. 

Professor Schwartz’ revision incor- 
porates some additions and revisions 
necessitated by recent developments 
in the presentation of the subject. The 
lucid explanations, illustrated examples, 
free use of diagrams and graphic rep- 
resentation used by Professor Ems- 
wiler in earlier editions have been 
retained. The general case has been 
presented before the specific. The sev- 
eral phases of the working substances 
are presented in general and vapors 
and gases are considered after that. 
The polytropic processes for gases is 
presented in detail, followed by the 
adiabatic, isothermal, constant-pressure 
and constant-volume processes as spe- 
cial applications of the  polytropic. 
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How would you rate a drive that brings about such savings 
(over power costs required for other types of drives) that it 
would pay for itself and its installation costs in a year or two? 


That’s the record of the Troy Engberg Steam Engine in many, 
many plants where it is driving stokers, compressors, fans, 
blowers, pumps, generators and other types of equipment. 


Along with its economy, the Troy Engine offers exceptional 
flexibility, high starting torque, ability to carry heavy overloads 
over long periods, and, of course, dependability. 


Plant engineers and operating men should always consider the 
Troy Engberg Steam Engine when selecting a drive. 


TROY ENGINE & MACHINE CO. 


: Established 1870 
861 Railroad Avenue Troy, Pennsylvania 
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ae there are still some 


engine operators who are depending upon oil changes 
or batch purification to protect their engines. They are 
letting abrasives and other contamination accumulate 
in the lubricating oil until... THEY THINK IT 
IS DIRTY ENOUGH, and then either throw the oil 
out or attempt to remove the contamination by batch 
purification. 

It is during this period of accumulation that the 
DAMAGE is done (and your *horses are gone). Ac- 
cumulating abrasives, sludges and acids are circulating 
throughout the engine causing excessive wear and 
destroying the efficiency of the engine. 

For safe and maximum protection, the contami- 
nation in lubricating oils must be removed as fast as 





it is liberated by the operating engine. This is the 
only type of oil purification that will allow you to 
safely use oil over an extended period of time and 
at all times insure a minimum amount of wear on 
moving parts. 


NEW O16 EFFICIENCY MAINTAINED FOR LONI 
PERIOOS' ‘WITH HONAN~CRANE PURIFIE 


PERIODIC 


ee EFFICIENCY 
DECLINES 


BATCH ‘ 
PURIFICATION . 


SLUDGE WOT 


ELIMINATED INEFFICIENT 
RESULTS 


Honan-Crane “Continuous” Oil Purifiers are direct 
connected and continuous in operation. They will re- 
move even the smallest abrasives, acids, sludges and 
all types of dangerous contamination. They will re- 
move this contamination as fast as it is liberated 
and while the oil is in service. 

Leading operators recognize the tremendous im- 
portance of continuous oil purification and Honan- 
Crane “Continuous” Oil Purifiers are their choice for 
this important job. ; 


For complete information on the Continuous Purifi- 
cation of lubricating oils write for Bulletin 100M 
and Special Engineering Bulletins. 


HONAN-CRANE CORP. 
301 INDIANAPOLIS AVENUE 
LEBANON, IND. 
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BOILER PLANT EQUIPMENT 
Boiler Tube Cleaner — Bulletin 
shows how use of Airetool tube 
cleaners quickly remove fuel wasting 
scale. New form cutter used in cleaner 
head will not damage hard-to-replace 
tubes. Sizes for straight or bent tubes, 
% to 20 in. Airetool Mfg. Co. 
Stoker Maintenance Data — “Fun- 
damentals of Stoker Operation and 
Maintenance”—a booklet that sets forth 
fundamental facts concerning operation, 
lubrication, inspection and maintenance 
of stokers of all types is now available. 
Examples are given of oil fired boilers 
converted to coal firing. Included in the 
pooklet is a technical paper, ‘“‘SSome Ways 
to Avoid High Stoker Maintenance.” 
Combustion Engineering Co., Inc. 
3 Oil Burners—Catalog giving tech- 
nical details on the design and ap- 
plication of burners for oil, gas, pulver- 
ized fuel and combination fuels, with 
particular emphasis on economy and op- 
erating range. Peabody Engineering 
Corp. 
Compact, Quick Steaming Boiler— 
A new compact steam boiler, The 
0&S Powermaster, is described in Bul- 
lettin No. 1213. This modern packaged 
power plant will be of especial value in 
food processing plants, as well as in 
laundries, dairies, and in all industries 
where quick steam is needed for proces- 
sing, power, or heating. The boiler devel- 
ops 100 lb pressure from 60-deg water in 
18 minutes or less. Fully automatic; 10 
to100 hp oil firing units; meet all ASME 
requirements. Orr & Sembower, Inc. 
Boiler Metal Protection — Bulletin 
1290 describes Apexior, the long 
lasting scale-resistant coating for boiler 
metal. Applied with hand brush or 
power coater after cleaning down to bare 
metal. One application is said to last 
2 to 38 years. The Dampney Co. of 
America, 
6 Super Duty Refractory Brick—Bul- 
letin describes three new McLeod 
& Henry fire clay brick products: Hyex, 
Super-Hyex and Superam. These super 
duty refractories are designed to supply 
the demand for fire clay bricks posses- 
sing greater spalling resistance, greater 
load bearing strength and greater stabil- 
ity. All are made from specially se- 
lected Missouri flint clays, moulded with 
considerably higher than usual pres- 
sures, Complete information regarding 
available sizes and exact application is 
included in this bulletin. McLeod & 
Henry Co., Inc. 
Pneumatic Ash Handling System— 
New 30-pg catalog describes Beau- 
mont Birch ‘“Vac-Veyor” system for the 
automatic removal by suction of ashes, 
fy ash and soot, Gives diagrams, di- 
mensions and specifications covering two 
sizes ‘and two types of the system—for de- 
livering ashes either dry or damp. Beau- 
mont Birch Co. 


ELECTRICAL 
Hints On Arc Welding—Loose leaf 
data bulletin “Practical Design for 
Are Welding” contains time-saving tips 
for Making or repairing valve bodies, 
engine bases, bearing blocks, fan rotors 
and other machinery. Sixty drawings 
Suggest how to coordinate good design 
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with available materials and equipment. 
Should be of value to design engineers, 
operating and maintenance men. Hobart 
Brothers. 
4 Dry-Type Distribution Transfor- 
mer—Described in publication GEA- 
3714B are G-E dry-type transformers for 
use on circuits of 601 to 15,000 volts. 
They are cooled by natural circulation of 
air; are insulated by air and solid di- 
electrics, without the use of any cooling 
or insulating liquid. Built-in terminal 
compartments permit completely metal- 
enclosed installation. General Electric 
Co, 
{ Busways and Wireways—A com- 
plete 36-pg bulletin on Saflex Plug- 
in Duct, Saflex Feeder Duct, Square-Duct 
and Screw Cover Duct for electrical dis- 
tribution systems has been issued, In- 
cludes description and application data, 
performance charts, example layouts, 
price information and other helpful in- 
formation. Square D Co. 
i { Arce Welding Procedures for Cast 
Iron—Making repairs on iron cast- 
ings by electric arc welding is explained 
in a 12-pg illustrated booklet, “4 Ways to 
Salvage, Reclaim and Conserve Iron 
Castings by Electric Arc. Welding’. Opens 
with a frank discussion on the difficul- 
ties encountered in arc welding cast iron, 
points out that there is no single weld- 
ing material or procedure which can be 
recommended as a universal practice. 
Four types of electrodes for use on cast 
iron are described, and the characteris- 
tics and best welding procedures for 
each are explained. C. E. Phillips & Co. 
i Instrument Transformers—Practi- 
cal data given in Westinghouse In- 
strument Transformer Catalog No. 45- 
000 should make it easy to select proper 
units for every job. These transformers 
benefit by the use of Hipersil steel, 
which carries 1/3 more flux with less 
weight. Westinghouse Electric & Mfg. 
Co. 
j Low-Voltage Air Circuit Breakers 
—Catalog 1002, includes sections 
on selection and construction of I-T-E 
low-voltage air circuit breakers. The 
Selection section contains rules for ap- 
proximating the necessary interrupting 
capacity of circuit breakers on both a-c 
and d-c systems Two cases are con- 
sidered for a-c systems, where the pri- 
mary is of limited capacity, and where 
it is “unlimited”. “Cascading”, or the 
use of “back-up” breakers, now manda- 
tory when it will save material, is also 
explained. In the Construction section 
are schematic diagrams illustrating the 
trip-free operation of a circuit breaker 
when closing against a fault, as well as 
the normal open and closed positions. 
I-T-E Circuit Breaker Co. 
{ All-Weather AC Welder — Litera- 
ture describes Wilson “Bumblebee” 
AC welders which are now available in 
All-Weather models of 300 and 500 am- 
pere capacities. These machines have spe- 
cial moisture-proof insulation throughout 
and are equipped with a low voltage con- 
tactor which automatically holds the open 
circuit voltage at approximately 40 volts. 
Wilson Welder and Metals Co., Inc. 
j Automatic Welding Cranes—lIllus- 
trated bulletin, Unit 68, has been 
published by Whiting Corporation, de- 
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scribing their special automatic welding 
cranes—a design developed by Whiting 
engineers to facilitate the handling of 
large welding jobs. Flux recovery sys- 
tems, control panel adjustable boom, 
welding head adjustment and other fea- 
tures are illustrated. 


FANS, PUMPS AND COMPRESSORS 
16 Pump Service Manual—New 20-pg 
service manual explains the basic 
principle of Viking rotary pumps, and 
supplies valuable information on their 
installation and care, Chock-full of data 
useful to pump operators. Viking Pump 
Co. 
{ Plain Talks On Compressors—A 
well jllustrated 24-pg booklet 
“Plain Talks on Air and Gas Compres- 
sors” highlights for compressor users 
the basic principles which underlie the 
successful operation and maintenance of 
their equipment Worthington Pump & 
Machinery Corp. 
i 8 Portable Air Compressor—Bulletin 
4320 describes “a lot of air com- 
pressor in a very small package’—the 
Schramm model No. 20. Has two power 
and two air cylinders; delivers 20 cfm 
at 100 lb pressure; comes with skid or 
two wheel mounting. Uses include 
Diesel engine starting, oil tank pressur- 
ing, operating scaling tools, etc. 
Schramm, Inc. 
iy Pump Bulletins—Complete details 
on Warren pumps are contained in 
Bulletins 228 and 229. Dimensional 
data, capacities, etc., on a complete line 
of centrifugal, liquor, duplex and single 
piston, plunger, vacuum, etc., will enable 
you to find just the pump to fit your par- 
ticular needs. Warren Steam Pump Co. 
20 Keeping Water Out of Compressed 
Air—Literature tells how con- 
trolled temperature cooling with the Ni- 
agara Aero After-cooler keeps water and 
oil out of compressed air lines. Con- 
denses the moisture before it gets into 
lines: also provides jacket water of 
proper temperature to prevent condensa- 
tion in compressor. Niagara Blower Co. 


INSTRUMENTS AND CONTROLS 
2 Automatic Controls—New Catalog 
No. 600 covers complete line of 
Mercoid automatie controls for heating, 
air conditioning, refrigeration and indus- 
trial applications. Controls have dust- 
proof. non-sticking mercury’ contact 


switches. Catalog includes control wir- 
ing diagrams, specifications, conversion 
tables, other useful engineering data. 
The Mercoid Corp. 



















y] Boiler Water Columns — Catalog 
415 describes boiler water columns 
with and without alarms, for pressures 
above 250 lb. Completely illustrated; 
also includes water gage equipment, 
ASME code requirements and other use- 
ful data. The Reliance Gauge Column 
Co. 
é High Accuracy Flow Rate Meter— 
New Bulletin 300 covers the opera- 
tion, applications, specifications and high 
accuracy of the Simplex MO flow rate 
meter. Contains capacity table, dia- 
grams showing application to varioys 
primary devices, flow scale charts and 
other data useful to operating engineers 
and management men. Simplex Valve & 
Meter Co. 
24 High Speed Motorized Valves — 
Bulletin A3 gives detailed engi- 
neering and application data covering 
ATC’s line of high-speed motorized 
valves for “On-Off” control of steam, 
air, oil, gas or chemical solutions, Con- 
Struction and operating features fully 
illustrated and explained by simple 
tables. Includes valve information and 
selection chart to assist in proper valve 
selection based on speed, stroke and 
operating power required. Automatic 
Temperature Control Co., Inc. 
2 Applications of Electronic Control 
—The fundamentals and the various 
applications of electronic control are in- 
terestingly described in a new 12-pg bul- 
letin (GEA-4126). The publication ex- 
plains in clear, simplified language the 
basic principles of electronic tubes and 
their operation, describes the construc- 
tion of the well known thyratron tube, 
and lists the functions of eight of the 
more widely used industrial-type tubes. 
Also illustrates many practical applica- 
tions of electronic control, including rec- 
tification, resistance welding, timing, 
and processing operations, as well as 
photoelectric installations involving 
counting, sorting, weighing, measuring, 
registering, illumination, and the con- 
trol of cement kiln temperatures. Gen- 
eral Electric Co. 
2 Dead Weight Gage Tester — De- 
scribed in a recent folder is ‘the 
R.S, portable dead weight gage tester 
for work up to 4000 lb. Made of brass 
and fastened to hardwood base. Plunger 
for developing oil pressure has a crank- 
handle for convenient operation. Guar- 
anteed accuracy is 1/10 of 1%. The Re- 
finery Supply Co. 
2 Adjustable Water Gages—Recent 
bulletin describes Ernst  Split- 
Gland adjustable water gages. Unob- 
structed view of water level, glasses set 
at any angle, no hot nuts to handle and 
cool—are among advantages claimed for 


this gage. Folder also pictures other 
boiler specialties. Ernst Water Column 
& Gage Co. 


2 New Electronics Bulletin—Bulletin 
No. 9148 covers operation of photo- 
electric devices for automatically con- 
trolling equipment for production, safety, 
lighting, combustion, sabotage, burglary, 
ete, Especially edited in non-technical 
language for general understanding. Con- 
tains illustrations of many applications, 
also describes Worner Combustion Su- 
pervisor for smoke detection. Worner 
Electronic Devices. 
29 Sight Flow Meters—Attractive new 
Bulletin 10-B covers design and 
application of Fischer & Porter Rota- 
meter sight flow meters. They are said 


. to measure any acid or alkali; measure 


such “tear drop” liquid rates as % cc 
per min; handle any highly viscous 
fluid; operate at any high or low pres- 
sure. Many flow rate charts, equipment 
hookup drawings and other data make 
this a valuable book for production men 
and operating engineers. Fischer & Por- 
ter Co. 
3 Handy CO: Analyzer—Bulletin 338 
describes simplified Firite “Orsat” 


analyzer. Held in hand while you make 
tests. A complete analysis in 40 sec- 
onds. Also tells about Fire Efficiency 


Finder—a calculator that converts CO» 
and stack temperature readings into 
heating efficiency percentages, Bacharach 
Industrial Instrument Co. 
3 MecHanical Feed Water Control — 

The Sixth Edition of the textbook, 
“Mechanical Feed Water Regulation for 
Boilers’ by Professor E. P. Culver is 
now available. This 36-pg booklet covers 
the principles of boiler feed water con- 
trol, and describes mechanical equip- 
ment available to meet various operating 
conditions. Differential pressure control 
and feed pump control are also dis- 
cussed. Contains numerous _illustra- 
tions, diagrams, and chart reproductions. 
Northern Equipment Co. 

MECHANICAL TRANSMISSION 

32 New Magic Grip Sheave—Bulletin 

B6310 contains six photographs il- 
lustrating the easy put on-take off opera- 
tion of the new Texrope Magic Grip 
Sheave. It is said to fit oversize or under- 
size shafts, center perfectly, run smooth- 
ly, save man-hours by faster mounting. 
Allis-Chalmers Mfg, Co. 
33 Calculating Chain Drive Centers— 

In order to shorten the time re- 
quired for calculating center distances 
and chain lengths of chain drives operat- 
ing over cut-tooth wheels, Link-Belt Com- 
pany has computed and published a series 
of tables which give very accurate re- 
sults. The number of teeth in small 
sprocket wheel of the drive is given in 
the upper right-hand corner on the right- 
hand page of each spread of pages of 
this book No. 1991. The number of teeth 
in the large wheel appears at the top of 
each of the tables. The body of table 
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gives exact center distances for a chain 
of one-inch pitch and of the length listed 
in pitches in the first column. Center 
distance for any other pitch of chain May 
be obtained by multiplying the centers in 
table by the pitch. 
34 Handbook On Chain Drives — pp. 
signed to supply design engineers 
plant production men, and purchasing 
agents with recent and complete informa. 
tion on Morse silent chain drives, a new 
Bulletin 43 is now ready for distribution 
In addition to usual specifications and 
price lists, this 80-pg bulletin includes a 
section on simplified methods of drive 
selection based on latest Morse practice 
in high-speed drive design, and engineer. 
ing data on chain and sprocket construe- 
tion together with a comprehensive list of 
stock drives based on a new, quick meth. 
od of selection. Another addition to the 
usual material is a more complete sgec- 
tion on installation and maintenance, 
Morse Chain Co. 


PIPING, VALVES AND FITTINGS 
35 Pipe Coating Handbook—New 8)- 
pg handbook tells how to prevent 
and cure damaging condensation on metal 
pipes and fixtures, basement walls, ceil- 
ings, concrete, etc. Contains instructions 
on application, coverage, drying time and 
many uses for Nodrip coating and other 
pertinent data. J. W. Mortell Co. 
3 Traps For Compressed Air — New 
Bulletin 341 illustrates the Nichol- 
son Model “JR” weight operated trap for 
automatically draining water and oil from 
compressed air intercoolers, aftercoolers, 
Separators, receivers, etc. An easy-to- 
understand diagram in the bulletin fea- 
tures the places where the traps are used 
to drain the various pieces of equipment, 
W. H. Nicholson & Co. 
a New Valve Selection Chart—vValve 
selection made easy, is the theme 
of the new valve selection chart, 11% 
in, x 17 in., printed on heavy cardboard by 
the Reading-Pratt & Cady Div. of Ameri- 
can Chain & Cable Co., Inc. By a simpli- 
fied breakdown of CONDITIONS to con- 
sider when selecting, and an explanation 
of what these conditions DETERMINE 
in the operation of a valve, this chart 
offers the valve buyer a “slide-rule” for 
valve selection. An additional feature is 
the more comprehensive explanation be- 
low the breakdown and also the “ex- 
ample” which uses the facts brought out 
in the chart for selecting the right valve 
for a specific condition. 
38 Valve Reseating Machines — Cata- 
log 40—32 pg—offers complete ex- 
planation of construction and operation of 
valve reseating machines for either gate, 
globe or pump valves. Easily operated, re- 
liable, efficient and durable, these ma- 
chines save valves from discard many 
times. The Leavitt Machine Co. 
3 Pipe Expansion Calculator—Simple, 
time-saving slide rule shows expan- 
sion in 100 ft of pipe—for various mate- 
rials and temperature ranges. Abbrevi- 
ated steam table printed on face of cal- 
culator. Easy to work; no chance of er- 
rors, American District Steam Co. 
4 Pipe Tools—Toledo pipe threading 
devices, bolt threaders, pipe cutters, 
reamers, pipe vises, power pipe machines 
and other modern pipe tools are pictured 
and described in latest Catalog 48. Gives 
shipping weights, prices and other data. 
The Toledo Pipe Threading Machine Co. 


WATER TREATMENT 

Ai Portable pH Testing Set—Folder 

tells all about portable micro unit 
for testing pH. Requires less than 0.5 
ml. sample; accuracy within 0.1 pH; tur- 
bidity and color in sample does not in- 
terfere with determination. LaMotte 
Chemical Products Co. 
4 Hot Process Water Softeners 

—Cochrane’s Reprint No. 30, “Im- 
provements in the Hot Process Water 
Softener”, covers a brief history of the 
development of this most versatile and 
popular method of feed water condition- 
ing. Following the historical presenta- 
tion the chemical reagents are discussed 
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and new improvements both chemical and 
mechanical. Illustrations show the pos- 
sibilities of silica removal, reduction of 
organic matter and typical installations 
showing many adaptations of this equip- 
ment, Cochrane Corp. 
water Treatment Data Book—Com- 
pletely revised data book on water 
treatment contains 78 sections of data 
in addition to 36 tables and 10 graphs. 
It has hundreds of chemical conversions 
and equations. Gives methods of calcu- 
lation of water conditioning problems 
and should be in the library of every en- 
vineer or chemist who comes in contact 
with water treatment. Permutit Co. 
Industrial Cleaning Service—Bulle- 
tin tells about.the development of 
Dowell chemical method for removing 
water- or steam-deposited sludge and 
scale from all types of industrial equip- 
ment. Lists actual results of this clean- 
ing service in boilers, condensers, water 
lines, economizers, distillery, blast fur- 
nace. Contains typical hookup diagram. 
Dowell, Ine. 
4 Automatic Proportioning Equip- 
ment—Bulletin No. 1700 describes 
the complete line of %Proportioneers% 
constant rate and flow responsive pro- 
portioning equipment. Contains flow dia- 
grams showing latest applications for 
the process industries. Among operations 
diagrammed are: Treating water, food 
products, oils and boiler water; Blending 
ingredients in the production of plastics, 
synthetic rubber, lubricating oils and avi- 
ation gasolines; Diluting caustic or other 
concentrate, %Proportioneers, Inc.% 


MISCELLANEOUS 

4 Easy-To-Cut Insulation — Mono- 

Block, a felted block insulation ef- 
fective for temperatures up to 1700 deg 
F, is described in new folder. Low ther- 
mal conductivity, light weight, easy cut- 
ting and fitting, are features of this new 
insulation made from black rockwool. 
Baldwin-Hill Co. 
4 Elevator Lubrication and Mainte- 

nance—New 6-pg treatise describes 
different classes of elevators; offers prac- 
tical suggestions on lubricating gears, 
guide rails, plungers, cables, motors, 
sheave wheels and other parts. Mainte- 
nance tips are also given on auxiliary 
equipment such as air compressors, ven- 
tilating fans, steam engines and pumps. 
Should prove helpful to operating and 
maintenance men. Keystone Lubricating 


Co. 
48 Recharging Fire Extinguishers — 
A new booklet on “Recharging In- 
Structions for Carbon Dioxide Extin- 
guishers,” has been published by the C-O- 
Two Fire Equipment Co. Made up in 
pocket size, the booklet is illustrated with 
detail drawings of the equipment re- 
quired for recharging and the procedure 
to be followed in recharging both system 
cylinders and portable extinguishers 
made by the C-O-Two Company. Copies 
will be sent on request to those with 
facilities for recharging this equipment. 
49 Resurfacing Rutted Floors—Main- 
tenance men will find helpful hints 
on making quick repairs to factory floors 
m recent Stonfast folder. It describes 
how Stonhard Concretite produces a flint- 
hard Surface, ready for traffic in 18 to 24 
hr. Stonhard Co. 


Following literature may be 
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Gunite Application Book—Bulletin 2200 
contains photographs showing how Gun- 
te is used for repairing stacks and 
bunkers, furnace refractories, reservoirs, 
dams; for steel encasement, etc. Contains 
useful tables and charts on compression 
— safe live loads of Gunite. Cement 
un Co,, Allentown, Penn. 





BELMONT §... For all hydraulic 
services from low pressures to ex- 
tremely heavy duty, hot and cold water. 


BELMONT 319. . . For hot and 
cold water rods and plungers. 
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Belmont 319 Hollow Center Packing and Belmont 9 Special Hydrau- 
lic Packing will properly seal stuffing boxes of heavy hydraulic units 
such as presses, accumulators, draw-benches, squeezers and pres- 
sure pumps. 

The hollow center of Belmont 319 Packing, provides a point of 
least resistance for expansion and extraction. Hence, the packing 
will “breathe’’ toward the “hole” as varying conditions of service 
within the stuffing box are exerted upon it. 

Belmont 9 combines two distinctive materials made into one in- 
tegral packing. The channel not only acts as a wiper, but as a pro- 
tection to the inner body of flax ... these two packings used in 
alternate rings make an ideal combination set. 

Authorized Belmont distributors are located in every large indus- 
trial center to make recommendations on your requirements, or if 
you desire, a request on your company letterhead will bring a copy 
of the Belmont Catalog displaying the complete Belmont Packing 
Line in detail. 





THERE’S A BELMONT PACKING FOR EVERY SERVICE 


Steam, Water, Oil, Rings. Spirals 
Gas, Air, Acids, Reels. Spo 


Alkalies, Ammonia 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. 
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PRESSURE REGULATOR 


_ The chart above shows how a VICTOR Super-Sensi- 
tive Regulator smoothed out a job which had been re- 
ported “too tough” for a diaphragm valve and a pilot 
operated valve. 


Use of water pressure for operating the VICTOR 
Regulator ends any chance of variations in initial pres- 
sure affecting controlled pressure. Suitable for regu- 
lating Steam-Air-Gas in fractions of 1 lb. and without 
perceptible variation under wide swings in initial pres- 
sure or fluctuating 
loads, as in the above 
instance. Easy to hook 
up, as pictured at the 
right. 


The coupon below 
makes it easy to write 
for data. 


TLAS VALVE COMPAN 


291 South St., Newark, N. J. 


Representatives in Principal Cities 


C Please send complete information on the VICTOR No. 802 Super-Sensitive 
Regulators. Also, please send information on the following Atlas products— 

my a resid Feed Regulators OC Float Valves 

amper Regulators (J Oil Control Cocks 
Temperatur tat 

: Sedaciee — (C0 Humidity Controllers 

C] Exhaust Control Systems C Thermostats 

CI Pressure Regulators OO Balanced Valves 

(] Pump Governors 0 Control Valves 
eee eee 





_ More emphasis on gases and the general energy equa- 
tion for steady flow processes appears in the new edition 
than in former editions. 

_ Throughout this edition, ASA symbols and abbreyia. 
tions have been used. 

New materials on absorption refrigeration, gas turbines 
gas cycles, adiabatic saturation of air, water, vapor mix. 
tures, and supersaturation has been added. 

Not being a thermodynamic expert, this writer is not 
competent to say whether the changes in arrangement of 
material referred to above improves the book for th 
average engineer or not. Most of the same material j 
there, however, as in previous editions. For those who 
have used Emswiler before, it might be wise to stick to 
the older editions in which you know the arrangement, By 
perhaps the process of teaching thermo to the neophyte 
will be helped by the new technique incorporated in this 
edition. It may be expected to have the same wide ar. 
ceptance and general approval as were accorded previous 
editions. 

Power Unleashed. By M. M. Samuels. Size 5% by 8y 
in.; 300 pp; cloth bound. Published by Dorset House, Inc, 
55 West 42nd St.. New York, N. Y. Price $3.50. 

For: a long time it has seemed to us that a book such 
as this was needed badly, not only by the general public, 
but also by the power engineering industry itself. Power 
is such a fundamental factor in our present civilization 
that everybody, including the power engineer himself, takes 
it entirely too much for granted, just as we take paper for 
granted, another fundamental industry. To emphasize this 
fundamental importance of power, we need two things: 
first, a description of what the power industry actually is, 
as an aggregation of equipment and the men who design, 
construct and operate it; second, an interpretation of what 
it means, not only to the men who work in the industry but 
also to society as a whole. 

It is this type of interpretation that Mr. Samuels has 

attempted very successfully to give in this book. He has 
had wide experience in the generation and distribution of 
electric power; an engineer reading his book will readily 
recognize that the author is speaking from personal ex- 
perience. It is true that for his present purpose he i 
forced to over-simplify certain of the technical details of 
the business, but it must be remembered that he is pri- 
marily trying to show what the power industry means 
rather than to discuss operating details that engineers 
know. 
The author begins with a good discussion of what 
electrical energy is, where it comes from and how it is 
distributed and utilized in various forms. Then in a 
chapter entitled Energy Bound and Energy Boundless, 
he gives a general picture of the way in which we have to 
control energy in order to utilize it effectively. The fol- 
lowing chapters are entitled, respectively: We Visit a 
Water Power Station; Fire or Water; We Visit a Steam 
Plant; and The Engineers of Power, telling something 
about the men who do the job and what they have to do. 
The final chapter of the book discusses Power of the 
Future. 

This book needed to be written; Mr. Samuels has done 
a splendid job; the book should be read by power engineers 
and recommended highly to. their non-engineering friends 
and co-workers who frequently have to make decisions 
that affect the future of the entire power industry. It 
deserves the widest circulation. hie 

Iron and Steel Pop Safety Valves. Published as Simpli- 
fied Practice Recommendation R201-43 by the United 
States Department of Commerce, National Bureau 0! 
Standards. Size 5% by 8% in.; 11 pp; paper bound. Ob. 
tainable from the Government Printing Office, Washington, 
D.<G., for 5 ct; 

The simplified practice recommendation given in. this 
pamphlet was developed at the request of the Shipbuilding 
Division of the WPB by the segment committee of the 
Valve Industry Advisory Committee, collaborating. with 
the National Bureau of Standards. The purpose of simpli- 
fying the line of iron and steel safety valves is primarily 
to enable the valve industry to expand production in order 
to meet the requirements of the war agencies and of regular 
industrial users. The recommendation has been accepted by 
a large majority of the manufacturers and a representative 
list of distributors and users. For all these reasons, the 
pamphlet should be very useful to power engineers and any 
other engineers who must specify and install such valves 
under the present emergency conditions. 

Steel Products Manual. Size 6 by 9 in.; 215 pp; paper 
bound. Published by the American Iron and Steel In- 
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Regardless of which side the indicator goes, Quaker 
will be ready to supply Industrial Rubber Goods. 
At present, Quaker is using both Crude Rubber 
and Synthetic Rubber in accordance with Govern- 
ment regulations... and turning out the very best In- 


dustrial Rubber Goods we know how to manufacture. 


Years of experience working with Crude Rubber 
... constant laboratory research and experiments 
with Synthetics long before the shortage in Crude 
was apparent ... places Quaker in an enviable 
position to serve Industry and the Public with 
highest grade Rubber Products known to science 


regardless of the source of supply of raw materials. 


Right now, Rubber in some form is obtainable for In- 
dustry. Should you need any Industrial Rubber Prod- 
ucts... . Belting—Hose—Packings—Moulded Items, 


ask Quaker... 


If there is a way to get it done, 
Quaker will do it. 





REG. U.S. PAT. OFF. 


QUAKER RUBBER CORPORATION 
PHILADELPHIA 24, PA. 


NEW YORK 7 CLEVELAND 15 CHICAGO 16 HOUSTON 1 


Western Territory 
QUAKER PACIFIC RUBBER COMPANY 
SAN FRANCISCO 5 LOS ANGELES 21 





Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. ——* fit 
themselves to do a little more than the other fellow. They ma 
steady effort to cum themselves with the best kind of job Insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up 
—how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in power 
Plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 








Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
—_ _ all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been 7, See the 
coupon below for details. Send it now and HOLD THAT JO 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y 
Ship to. me, charges prepaid, the six volumes of the Library - 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


RR COMO ONE: f.5 cleus Hunan ees Cs awe Wad eda Cae Las ceeebbaee banees 


Oe ee en ane ee owegndbne 


POBIION 22. ccccccercccvccccccccccccvccecccce seeeeees PPE-3-44 4 
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eee BLACKMER 
Be ‘Ezy- Ke on ] 
STRAINER 


inimum resistance to 
flow. Oversize straining 
area. Easy to clean. 


MADE IN 3 TYPES 


DELUXE 


For heavy duty installations. 
Made in sizes from 1” to 6”, ca- 
pacities to 750 GPM. Extra heavy 
rugged removable basket with 
handle for easy cleaning. No 
tools required for removing cover. 
STEAM JACKETED STRAINERS 
are furnished for viscous liquids. 


LOW-SWING 


An inexpensive general utility 
strainer, made in 2”, 212”, and 
3” sizes. Capacities to 100 GPM. 
Cover held in place by four bolts 
in slotted lugs, easily removed. 
Basket lifts out for cleaning. 


T-TYPE 


A low-cost, heavy duty strainer, 

with side outlet. Can be used to 

replace elbow in a line. Basket 

is perforated brass. Made in 

1%" and 2” sizes, capacities to 
100 GPM. 


AVAILABLE CONSTRUCTIONS 


All iron—iron body with brass strainer basket. 
All bronze—furnished with fine, medium and coarse strainers. 


FOR INDUSTRIAL AND MARINE USE 
Bulletins FREE to plant men. 
No. 400—Blackmer Ezy-Kleen Strainers. 
No. 130—24 page General Catalog. 
No. SER-1—How to Make Pumps Last Longer. 


Write Black Pump C 2013 Century Ave., Grand Rapids 9, Mich. 
Power Pumps: 5-750 GPM; to 300 psi. Hand Pumps: 7-25 GPM. 54 models 





a a 
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stitute, 350 Fifth Ave., New York, N. Y. Price $2.50, 
_ For anvone who must have information about packag. 
ing, marking and loading methods for steel products for 
overseas shipment, this book will prove’ invaluable. It 
gives instructions prepared by a committee of the American 
Iron and Stéel Institute, representatives of the U. S. Goy. 
ernment bodies concerned with the problems, Army Sery- 
ices Forces, the Navy Department, foreign purchasing 
missions, freight handlers and other interésted parties, 
The book is divided into five sections of instructions 
followed by a large number of sections on details of han. 
dling specific materials. The first five sections cover general 
instructions, packaging detail code, protective Coatings, 
packaging materials and definitions of terms. The detailed 
sections, which are well illustrated with sketches and dray. 
ings of approved methods, relate to packing of billets 
slabs, rods, plates and various types of sheets and strips, 
as well as wire, railroad rails, tie plates, tubing and many 
other steel products. : 
Principles and Practice of Flow Metér Engineering 
By L. K. Spink. 5% by 8 in.; 220 pp; flexible cloth binding. 
Published by The Foxboro Co., Foxboro, Mass. Price $3.00, 
Although this book is referred to by the publisher as q 
handbook, it should be a very valuable textbook for sty- 
dents of the subject, for it contains a great deal of the 
information needed in practical flow meter engineering 
that never seems to get into the usual textbook and that 
is learned only from actual experience by meh working con- 
stantly with flow measurement problems. This is the sixth 
edition since the book was first published in 1930. New 
and advanced phases of the subject are covered in it for 
the first time, bringing the book up to date. ~ 
The author is a member of the working committee 


which developed the latest AGA orifice meter tables, a 


member of the ASME Fluid Meter Research Committee, 
and of the joint AGA and ASME Pulsation Research 
Committee. ae 

The book is divided into two parts, Part I on Liquid 
Flow Measurement, Part II on Gas Flow Measurement. 

In the liquid section, methods for determining com- 
pressibility factors of liquids at temperatures near the 
critical, a new and more accurate method of correlating 
temperature expansion data on petroleum oils, a quick 
method of correcting for tap locations, and a_ short-cut 
method of correcting for viscosity are some of the features. 

In the gas section, several methods of correcting for 
viscosity effects are discussed, and theory, working. equa- 
tions and tables for moisture and super-compressibility are 
presented. A new and simple type of intermediate pres- 
sure device which eliminates the by-passing of gas is 
described. Data are given on the latest findings on the 
measurements of pulsating gas flows. The book is filled 
with tables, charts, diagrams and practical methods for 
calculation of specific flow measurement problems. ; 

The Noise Primer. Published by the General Radio 
Co., Cambridge 39, Mass. 6 by 9 in.; 43 pp; paper bound. 
Distributed free of charge. me 

This is the most complete yet concise compilation we 
have seen of the elemental principles and procedures in- 
volved in the measurement and analysis of sound and vi 
bration. The book, says the author, is neither an instruction 
book nor a textbook. Nevertheless, it will give engineers 
a great deal of information on the subject that they never 
knew existed before unless they have made themselves 
specialists in sound. 

The booklet, says the author, is both an apology for the 
“everybody - ought - to- know - that” attitude and a real 
attempt to help those who, in the past, have had no more 
reason to know about sound measurements than the com- 
munications engineer has had to know about blowers of 
turbines. However, as speeds of equipment increase under 
modern conditions, the problems of vibration become 1n- 
creasingly important to all engineers and this booklet will 
provide them with a very good foundation. : 

It discusses in detail the sound-level meter, the decibel, 
how to use a sound-level meter, practical applications 0! 
the meter, analysis of noise, how to use the sound analyzer 
and the vibration meter, and analysis of vibration. De 
tails of equipment are shown and there are many curves 
and diagrams taken from the actual equipment. 

Plastics. By J. H. DuBois. Size 5% by 8% in.; 435 pp: 
cloth bound. Published by the American Technical Society, 
58th St. and Drexel Ave., Chicago, Ill. Price $3.75. 

For the engineer who needs some information on the 
characteristics of the various plastics and details of the 
methods of fabricating them into various finished products, 
without spending all the time required for a detailed study 
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Guarding Against Danger! 
Stonhard Goncretite Protects Floors Against 
Acid! Grease! Water! 


Dangers that cause serious accidents to personnel and equipment! 
STONHARD CONCRETITE does the job permanently, quickly, 
economically. Its unusual density assures maximum resistance to oil and 
grease—enables it to withstand continual soaking with water and 
acid-containing liquids, with no danger of rapid disintegration, even where 


Somewherg in the the surface is also subjected to heavy abrasion. 


Southwest Pacific, these 
Coast Guardsmen are 
on the alert against 
enemy submarines — 


| By greatly speeding the set, on 
rags eg A bg yn gives 3 
new floors high early compressive ® 
just as ha 5 Paget strength, so surface can be us 
Guard toe , 4 is guard- within 24 hours after installation. 
ine everv — man- f This unusual bonding power 
ning guns an UCLce makes possible a comparatively 
ports — for Victory! light overlay instead of expensive 


ripping out of old floors 


Official U. S. Coast Guard Photo 2nd pouring heavy, bulky 


FREE slabs of ordinary concrete. 
ET Quer ou 41) : 
BooKt The ee 


.. STONHARD 
= COMPANY 


811 TERMINAL COMMERCE BLDG. 
PHILADELPHIA 8, PA. 






























SUPERIOR 


Auto-tite 


JOINTS 


and Connectors 
for Industrial Use 


Auto-Tite connectors and joints are 
reinforced at every necessary point 
to assure strength and durability... 
and so designed that they assure the 
free passage of steam, air, water, 





Now that the Allies are on the offensive all over the 
world, our home front production must be kept at top 


speed. More than ever, your boiler needs expert care so that 
every ounce of power you need will be instantly available. 
No matter what your special water conditioning problem 
may be, your ECCO Engineer can give you the answer 
++. pave the way for more economical operation .. . 
insure against boiler breakdowns in this crucial period. 


Write today for free booklet. 


ELECTRIC CHEMICAL CO. 


800] FRANKLIN AVE. © CLEVELAND, OHIO 





gasses and liquids even under the 
toughest operating conditions. No in- 
terruption from such causes as im- 
pingement, jolting, vibration or fre- 
quent change of direction. Types to 
meet all requirements. 


AUTO.TITE division of 


PERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 
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of plastic chemistry or the complex manufacturing prob. 


lems of the fabricator, this book is heartily recom 
" The first edition of the book, noted in Power Prawr Bae 
NEERING, August, 1942, was reprinted twice and had wide dis. 


tribution. The revised edition includes most of the material 


in the first edition, with minor changes to bring it Up to 

| date, and, in addition, 144 entirely new pages. This new 

material covers the various types of synthetic rubber, Jow 

Be FU ee pressure laminating, trends and developments, and general 


properties and uses for molded plastics materials. 

The book explains in interesting form how varioys 
FLOOR.TYPE HEATER with materials are put together to form plastics. It omits 
Sicmng TO Boren taney deals formal chemistry but explains what happens when various 
sar tadet Kenn, nd OD Bostes materials are handled in certain manners, and shows how 
sie lcaaaauh dhe: Shake = ong materials ——— what can be made with them 

oe : where to use various kinds, how to form them, required 
. Note strain- ° Sats », i » Tequired 
draining heater. Note strain tooling, machining and the like. The book is definitely for 


ers ahead of traps. OVER- the user of plastics & l 
nd not for th 
HEAD HEATER (circle) ihoeatony. Pp e chemist or research 


drained by Strong 70°T trap, Chapter headings are as follows: An Introduction to 


 =with built-in thermal vent. Plastics; The Phenolic Plastics; The Urea or Amino Plas. 
UNIT HEATER | tics; The Cellulose Plastics; The Acrylic, Vinyl and Styrene 
29 Plastics; The Cast Phenolic and Protein Plastics; Other 
aN | Plastics Materials; Cold Molded Plastics and Shellac; The 
Laminated Plastics; Compression and Transfer Molding: 
Injection Molding and Continuous Extrusion; Finishing 
and Decorating Plastics Products; Selecting Materials for 
Molded Products; Design of Molded Products; Synthetic 
Rubber; Low Pressure Laminating; Trends and Develop- 
ee ——— Properties and Uses for Molded Plastics 
aterials. 
Fracture and Ductility of Lead and Lead Alloys for 
Cable Sheathing. By Herbert F. Moore and Curtis W. 
Dollins. Size 6 by 9 in.; 64 pp; paper bound. Published 
va tte Experiment Station Bulletin Series No. 347 
y the University of Illinois, Urbana, III. 
At the beginning of the study of cable sheathin 
: g about 
Rieceeteeed condense nel : 14 years ago, attention was focused on a new problem that 
nenmed nico maleanthnniees as had arisen ms ——— — = operation of high-voltage 
, ‘ k ae unpregnated-paper-insulated cables. The use of higher 
slow in starting. Uncertain — operating voltages had necessitated an increased oil content 
age can seriously reduce heat of the impregnated-paper insulation. Internal pressures 
output. developed by this oil caused expansion of the lead sheaths 
Leaky Traps Weer Teal which, when the cable cooled during decreasing load, per- 
Wile sD ‘Seng teeetel mitted gas pockets to form in the solid-type cable or oil 
edie se alte sipromn pockets to form in oil-filled cable. These pockets were weak 
ucket Traps a g electrically and were, therefore, undesirable in high-voltage 
amounts of air, the hookupsshown cable insulation, The research was directed mainly toward 
here provide thermal air vents } the subject of the long-time creep of lead and the com ' 
for practically instantaneous heat- strong 70-T trap with builtin mercially available lead alloys. 
ing. Use of Strong anti-balancing aay ng Cty As test results were obtained on this subject of creep, . 
sna: Seema tae steam pressures to 150 p.s.i. many of the sheaths in service were expanding to the break- 
a hem , <a R ing point. Localized cracks developed which obviously 
against leakage, insures positive drainage would permit oil to leak out and air and moisture to enter, 
of steam. with consequent impairment of the insulation of the cable. 
: : ° Until May 15, 1944, or until the supply available for 
Completeness of the Strong line enables us to recommend free distribution is exhausted, copies may be obtained 
onnslhy Gen tone anh des son umal~ieakae a without charge. After that it will be 75 ct. 
bucket, closed float, float-and-thermostatic (blast), etc.— Fatigue Tests of Commercial Butt Welds in Structural 
: - ' 4 . , ecient Steel Plates. By Wilbur M. Wilson, Walter H. Bruckner, 
orged, welded, cast and semi-stee: ee your Thomas H. McCrackin, Jr., and Howard C. Bede. Size 
drainage problems to Strong, Carlisle & Hammond Co., 6 by 9 in.; 140 pp; paper bound. Published as Bulletin 
Cleveland, Ohio. Series No, 344 by the Engineering Experiment Station ot! 
: the University of Illinois, Urbana, Ill. Price 75 ct. 
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7 Reducing 
Valve 


Will maintain the constant pres- 
sure desired regardless of initial 
pressure, It is a dead 

end valve. 








May we send catalog 
10? 


The C. E. SQUIRES CO. 
FE. 40th St. & Kelley Ave. 


Seen SPECIALTIES | CLEVELAND, OHIO 
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Plas- 

0 OME methods of water softening remove calcium and 
magnesium bicarbonate and calcium and magnesium sul- 
phate, but do not remove certain insoluble salts which 
accumulate and form a hard scale. 


Other methods take out the insoluble salts but introduce an FOLLOW 
equivalent amount of sodium salts. This may lead to pitting a THIS SERIES 
and alkali embrittlement. OF SMOOTH-ON SAVINGS 
In both cases, the safe rule is “Finish with Magic”. It pro- 
vides a colloidal film of protection on the surface of boiler 
metal that checks scale formation—guards against corrosion Many SMOOTH-ON repairs are even sim- 
and pitting. | tebe: > RS es 
WRITE FOR DESCRIPTIVE BULLETIN | pler than this, for short cracks or cracks which 
: | are not under pressure do not require rein- 





| forcement when repaired with SMOOTH-ON 
GARRATT-CALLAHAN way No. 1. And SMOOTH-ON does not require 
OF ILLINOIS Established 1904 | OF NEW YORK. Inc. | the application of heat or dismantling of appa- 
Chicago 5—59 E. Van’ Buren St. @ New York City 1—1328 Broadway ratus, so that repairs made with SMOOTH- 
ON are frequently quicker and more econom- 
ical than by any other means. SMOOTH-ON 


Get these Advantages with F repairs are durable, too, as has been proven 
by literally hundreds of thousands of repairs 


"?P B HH” TILTVIEW GAUGES to plant equipment which have been accom- 
plished by SMOOTH-ON. For stopping 
Dice thee leaks, sealing cracks, and tightening loose 
LS ED) arts, think first of SMOOTH-ON .. . and 
S p Pipe p 
‘ keep a can handy. 


1 Garier Level Readings Oe FE & - Repair Handbook 
High Above Floor . 
\\ Shows How 


* pened of Sra er ) \ 40 Pages, 170 Diagrams, simple practical 


instructions for ingenious repairs to plant SMOOTH-ON 
equipment, pipe lines, structures. Based on 
aN experiences of engineers all 
te Helps Assure Boiler \ : \ over the country. To obtain 
Safety and Economy ) : = your FREE copy, just fill in, 

= fj if mail the coupon. 





























Motor Car =i Boat 
‘ TS ‘and 
: : ~ Os Home, Factory ans 
Straight Accessible Passage ‘4 es 
* Mean Easier Cleaning ~~ , ° Power Plant 


Smooth-On Manufacturing Co., Dept. 31 
570 Communipaw Ave., 
Jersey City 4, N. J. 


Please send the FREE Smooth-On Handbook. 














wis : Huyette Products 
Now with increased boiler safety Include Get Smooth-On No. 


ve Lele» 5 
: GAUGE COCKS . 

and economy a wartime rule, “PBH” ain “Ib. oF 100-1. 

ar . GAUGE GLASS dealer, or if necessary 

Tiltview Water Gauges for high-up PROTECTORS trom, ws. ‘For your 

locations are a timely investment. AIRTITE BOILER SMOOTH-ON, used 

y WALL COATING by engineers and re- 


Tiltviews offset right or left. Write waten Secumes pair men since 1895. 3h 

today for latest catalog and prices. BOILER ALARMS SM 0 OTH ON 
‘ A . 

THE PAUL B. HUYETTE CO., INC. Do it with 


401 N. Broad St. . * Philadelphia, Pa. i The Iron Repair Cement of 1000 Uses 
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This bulletin describes various series 
of tests made on butt welds in %- -in. 
carbon-steel plates. One series of speci- 
mens, referred to as the “basic series,’ 
was welded in the flat position by a 
skilled welder using a manually-oper- 
ated metallic are, and working under 
expert supervision. These welds were 
considered as representative of the best 
that could be expected under the pres- 
ent stage of development of the art. 
Several other series of specimens in 
which the welds were produced under 
commercial conditions, some welded in 
the shop and some in the field, were 
tested so that the results obtained 
might be compared with those of the 
basic series. The dimensions of the 
specimens were the same for all series. 
The fatigue strength of a member, 
as the term is used here, is the maxi- 
mum stress in a stress cycle that will 
cause failure at a definite number of 
cycles when the ratio of the minimum 
to the maximum stress in the cycle has 
a definite stated value. Values of the 
fatigue strength corresponding to fail- 
ure at 100,000 cycles and at 2 000,000 
cycles were determined. Until May 15, 
1944, or until the supply available for 
free distribution is exhausted, copies 
may be obtained without charge. After 
that it will be 75 ct. per copy. 

Diesel : Locomotives, Mechanical 
Equipment, and Diesel Locomotives, 
Electrical Equipment. By John Draney. 
Published by the American Technical 
Society, Drexel Ave. at 58th St., Chi- 
cago, Ill. Price $4.00 each. 

Here are companion how-to-do-it 
books on the operation and mainte- 
nance of both the mechanical and elec- 
trical equipment of Diesel railway 
locomotives. The author is past-presi- 


dent of the United Associations of 
Railroad Veterans and has had wide 
experience in.this field. The books are 
extremely practical and up-to-date, 
dealing with equipment now in use and: 
giving the most specific instructions 
about the handling of details. Illustra- 
tions are all photographs or drawings 
of the latest types of equipment. Aside 
from the application of this equipment 
to railroad work, a great many of its 
principles are fundamental in the opera- 
tion of stationary Diesels. and anyone 
interested in Diesel engine work in 
general should get much information 
ie these books. 

he book on mechanical equipment 
Path engine cycles, combustion 
principles, fuel-injection, lubrication 
and cooling systems, governors super- 
charging and turbocharging, air filtra- 
tion. These topics are followed by de- 
tailed descriptions and operating in- 
structions for a number of the com- 
mercial engines now in use. The final 
chapters deal with description and 
operation of mechanical equipment, 
maintenance instructions, trucks, auxil- 
iary equipment, and the Vapor-Clark- 
son steam generating units. The book 
is well indexed. 

The book on electrical equipment 
contains introductory chapters on elec- 
trical fundamentals and maintenance, 
generators, motors, control apparatus 
and wiring, and the other equipment 
required to transmit power to the loco- 
motive wheels. This is followed by 
extremely detailed chapters on specific 
makes .of electrical equipment ‘ and 
auxiliaries. Like the mechanical equip- 
ment book, it is extremely practical and 
deals with the latest types of railway 
equipment. 


Salvage Manual for Indus 
Edited by 7 engineers. Published }y 
Technical Service Section, Industria) 
Salvage Branch, Salvage Division, 
WPB. Paper-bound, 6 in. x 9 jn, 
250 pp. Price 50 ct. Procurable 
through the Superintendent of Docy. 
ments, Government Printing Office 
Washington, D. C. 

The first comprehensive practical 
manual on industrial salvage ever pre. 
pared has just been published by the 
1 halves Service Section, Industrial 
Salvage Branch, Salvage Division, War 
Production Board, and is now ‘deing 
distributed to industry. 

The new book contains system. 
atically organized and classified data— 
most of it of a “how-to-do-it” nature 
—on industrial salvage practice in all 
its ramifications. There are 2 chapters 
on organizing and planning the salvage 
department; 3 on the administrative 
factors; 12 on methods of handling 
(finding, identifying, segregating, cd. 
lecting, reclaiming, storing, selling, 
etc.) metal scrap; 3 on non- -metallic 
waste; 7 case histories demonstrating 
exemplary practice; a 17-page compila. 
tion of practical hints for handling 
specific waste materials; and a 9-page 
index. 

The well-illustrated volume was 
prepared and edited by an _ editorial 
board of practical industrial salvage 
engineers and business paper editors, 
Assisting the editors either with direct 
contributions or advice was a corps of 
some 40 engineering or salvage ex- 
perts. No effort has been spared to 
cover every possible phase of practical 
industrial salvage operations and to 
present the most reliable and authori- 
tative information about them. 





This is the low cost mixing valve that is sav- 
ing tons of water and fuel in a dozen ways. 
Used on cooling jackets it increases engine . 
and compressor efficiencies. It saves heat 
and water on. gang showers and in apart- 
ments. It provides simple temperature con- | 
trol of brine cooling systems by regulating — 
recirculation. Three types — ask for Cata- | 
logs Nos. 700 and 800. 


SARC 


SARCO COMPANY, 
475 Fifth Avenue, New York 17, N. Y. 
SAVES STEAM. SARCO CANADA. LTD. 85 Richmond St. W., TORONTO, ONT 





ence, 


INC. 
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MECHANICAL ENGINEER 


Graduate engineer with 
steam plant design, construc- 
tion, and operating experi- 
wanted as_ Erection 
Consultant on foreign work. 
Must be experienced in erec- 
tion, starting up, and opera- 
tion of all types of steam 
power house equipment in- 
cluding steam turbines. 
Agreeable personality and 
mature business presence req- 
uisite. State age, education, 
experience and salary record, 
references, and when avail- 
able under present W.M.C. 
regulations. 


Box No. 1436 


POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago 4, Ill. 





— 
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Curable 


i Ze ES |\_~—s THAT HOLDS THE ANSWER TO ALL YOUR 
oe Ps oe | QUESTIONS ABOUT PRESSURE & LEVEL CONTROL 


ver pre- 
by the 
dustrial 


mW \7 a ’ a \ 156 illustrated pages! Complete de- 
n ‘ : . . - . 
: ; ; scriptions—cut-away views—engineer- 


Bg ne ing data — installation pointers — price 
ea es g . lists. Puts at your finger tips depend- 
—_ . baer able detailed information on level con- 
strative fin (eve trols, regulating and reducing valves, 
a ’ relief valves, strainers, steam traps, 
er pump governors, and other power 


al i q plant equipment. Write for your copy 
i of General Catalog No. 66. 


andling 
9-page 


€ Was af, .. i i : \ 

litoria nat —— 

ala ey iy " : KIELEY & MUELLER, Inc. 
ace —T MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
ne pass NORTH BERGEN, NEW JERSEY 
red to 
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R | DEAD-WEIGHT GAUGE 


for Power Generating Stations 


HOW 
TO 


PATCH FLOORS 


. « » While Traffic Rolls 


Here’s a new, fast way to patch broken concrete without 

having to close off the area. Use durable INSTANT-USE 

9010 (Patented) ... a tough, plastic material which you simply shovel into 
, hole—tamp—and run traffic over 
The first instrument of its kind to make possible a immediately. NO WAITING. Bonds 
practical and exact means of checking line pres- +  tighttooldconcrete. Makes smooth, 
sures. Can’be put on a line at any connection 5-2 \ solid, heavy-duty patch. Withstands 
where an ordinary gauge is placed. Gives the pt extreme loads. Keep a drum on hand 
exact pressure in the line by actual dead weight. for emergencies. Immediate ship- 


Write for Bulletin No. 26-A ae. 
REQUEST DESCRIPTIVE FOLDER 


And Details of FREE TRIAL OFFER 


j THE REFINERY. SUPP LY CO. a 


ff Please send me complete INSTANT-USE information ... 
621 E. 4th St « TULSA 3,OKLA é 1 14 fe tails of FREE TRIAL OFFER—no obligation. 


az 








March, 1944— POWER PLANT ENGINEERING — Chicago, Ill. 


Power Plant 
Construction News 


Calif., Los Angeles—B. F. Good- 
rich Co., Inc, 5400 East Olympic 
Blvd., manufacturer of tires and 
other rubber goods, plans installation 
of electric power equipment in new 
additions to local plant, comprising 
several one-story units, reported to 
cost in excess of $100,000. Project has 
a priority rating and will be placed 
under way at once. Albert C. Martin, 
Higgins Bldg., Los Angeles, is archi- 
tect. Main offices of company are 
at Akron, Ohio. 

Colo., Golden—Board of Trustees 
Colorado School of Mines, plans new 
boiler plant at institution for central- 
heating service, as a postwar project. 
Work will be carried out in conjunc- 
tion with proposed new chemistry 
building, entire development estimated 
to cost over $500,000. 

D. C., Washington—Potomac Elec- 
tric Power Co., Tenth and E Sts., 
N.W., has secured resumption of pri- 
ority rating by WPB, following can- 
cellation a number of months ago, 
for expansion in Buzzard Point steam- 
electric generating station, to include 
installation of new 50,000-kw turbine 
generator unit and auxiliary equip- 
ment, and program will be resumed 
at early date. It is scheduled for com- 
pletion in summer of 1945, angie 
will include line extensions. “No of- 


ficial estimate of cost announced. 

Idaho, Pocatello—Bureau of Yards 
and Docks, Navy Dept., Washington, 
D. C., has authorized expansion in 
power plant at Naval Ordnance Plant, 
Pocatello, with installation of new 
500-kw Diesel engine-generating set, 
and auxiliary equipment, reported to 
cost close to $131,000. Also for ex- 
tensions in power station at Naval 
Proving Ground, Arco, Idaho, with 
installation of two Diesel engine- 
generating units and accessories. Pro- 
posed to carry out work soon. 

Iowa, Grundy Center — Grundy 
County Rural Electric Cooperative, 
Grundy Center, plans extensions in 
rural electric system in Grundy Coun- 
ty, including new lines, service con- 
nections and other operating facilities. 
Cost about $70,000, with financing pro- 
vided by Federal aid. It is understood 
that project will have a priority rating. 

La., Lafayette—Water and Light 
Dept., is considering a postwar proj- 
ect at municipal power plant, including 
installation of new generating unit 
and auxiliary equipment. Also for 
extensions in distribution lines and 
street-lighting system. Entire project 
is reported to cost close to $350,000. 

La., New Orleans — Higgins Air- 
craft, Inc., Micheaud district, manufac- 
turer of light-type airplanes, plans in- 


stallation of electric power equipment 
in new additions to plant, comprising 
hammer and forge shop, foundry, ma. 
chine shops and other structures, Ep. 
tire project will cost about $3,750,000, 
with financing provided in that amount 
by Defense Plant Corp., Washington, 
D. C., Federal agency. Work wil 
begin at early date. Company is af. 
filiated with Higgins Industries, Inc, 
521 City Park Ave., New Orleans, 

Mass., Chelsea — State Military 
Dept., State House, Boston, Mass, 
plan$S new boiler plant at Soldiers 
Home, Chelsea, as a postwar project, 
Cost estimated close to $100,000, with 
boiler units, pumps and auxiliary 
eauipment. Hollis French, 210 South 
St., Boston, is consulting engineer, 

Minn., Madison—Municipal Light & 
Power Dept., has preliminary plans 
for a postwar development at munici- 
pal power plant, with installation of 
new steam  turbine-generator unit, 
high-pressure boiler and auxiliary 
equipment, to replace present recipro. 
cating engine and generating unit, and 
provide increased capacity. Estimates 
of cost are being made. 

Minn., St. Paul—Minnesota Farm 
Bureau Service Co., 101 Fairfield Ave, 
plans installation of electric power 
equipment in new commercial fer- 
tilizer-manufacturing plant on Missis. 
sippi River, between Chester and 
Alabama Sts. It will comprise a main 
building and several auxiliary struc- 
tures, estimated to cost close to $240- 
000. Structure will be erected by 
Minnesota Farm Bureau Federation, 
Globe Bldg., St. Paul, and occupied 
under lease. Toltz, King & Day, Inc, 
Pioneer Bldg., St. Paul, is architect 
and engineer. 





ACCURATE LIQUID LEVEL INFORMATION 


WITH 


LIQUIDOMETER 7. Gao 


“THEYRE ALWAYS DEPENDABLE 


100% automatic. 


No pumps, valves, or auxiliary units 


needed to read them. 


Models available for either remote 


or direct readings. 


Accuracy unaffected by specific 


gravity of tank liquid. 


Approved by Underwriters’ Labora- 
tories for gauging hazardous liquids. 
Write for complete details. 


THE LIQUIDOMETER CORP | 


36-31 SKILLMAN AVE., LONG ISLAND CiTY NV ¥ 





Use 


1 per cent. .. 


the holder. 





for trouble-free valve jobs 


Dense without being bri 

tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 


That 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 


for 


Write for descriptive bul- 
letin 


" THE D. T. WILLIAMS VALVE CO. 


In renewing the disc, 
note how easily and 
quickly the Vulcodise 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


Cincinnati, Ohio 
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Make Your Power Plant Building Dollars Buy 


uipment 
nprising 
ry, ma. 
‘es. Ep. 
750,000, 
amount 
hington, 
Tk will 
y 1S af. 
S, Inc, 
ins, 

Military 
_ Mass, 
Oldiers’ 


WE take pardonable pride in the fact that 
100% of Connery output is going to war pro- 


Project, 
0, with duction projects. And we feel certain that the 
"eal many plants using (and planning to use} 


Connery's Improved Expansion Stiffened Con- 


ineer, 
“ight struction for stacks, breechings, ducts, etc., 


aight & 
"plans won't mind if we give our best to “our first 
fio of customer," Uncle Sam. 


sxiliay As government priority construction slackens, 
ecipro. however, we will be in a position to offer old 
it, and and new customers specific help on their prob- 
lems of power plant construction. 


timates 
Farm CONNERYCONSTRUCTIONCO. 


power Second and Luzerne Sts. Philadelphia, Pa. 


































Leakproof, Long-Lasting Construction .. . 





Recent Installations 


NEW HAMPSHIRE GAS & 
ELECTRIC CO. 
PORTSMOUTH, N. H. 


UNITED ILLUMINATING CO. 
BRIDGEPORT, CONN. 


ROCHESTER GAS AND 
ELECTRIC CO. 
ROCHESTER, N. Y. 


INDIANAPOLIS POWER & 
LIGHT C 


0. 
INDIANAPOLIS, IND. 
erg wee ELEC. 


& LIGHT PR. CO. 
BALTIMORE, MD. 
VIRGINIA PUBLIC SERVICE 
co. ALEXANDRIA, VA. 
U. S. NAVAL TRAINING STA- 
TION GREAT LAKES, ILL. } 
HENRY DISSTON SONS 
PHILADELPHIA, PA. 
QUARTERMASTERS DEPOT 
PHILADELPHIA, PA. 





“| |CONNERY CONSTRUCTION 





FORCE FEED 


MA N Z E | LUBRICATORS 


There is no waste or loss of oil when 


CLEAN TUBES 


HELP THE WAR EFFORT 


Lubricators. Every drop is delivered to 
the lubrication points and at exactly the 
right time. This means more efficient 
operation and less time out for over- 
hauls. The efficient Manzel lu- 
brication gives cylinders and 
bearings maximum protection. 


your engines are lubricated with Manzel 


For engines, pumps, compres- 


Scale on boiler tubes should never be tolerated and under present 
conditions its removal is more important than ever before. Now is 
the time to reduce fuel consumption. 


FIRE-TUBE 
MODEL SHOWN 























sc, sors and all heavy machinery, Coal can be saved by using a Vibratap—the Cleaner that does a 
nd Manzel Force Feed Lubricators fast and thorough cleaning job. Write for Bulletin V-16 showing 
8c provide positive, dependable, fire-tube and water-tube models. 
Tr wear-resisting lubrication. 
‘ Write for Catalog 25-C BRUNT EQUIPMENT CO. 
MANZEL BROTHERS COMPANY, 327 Babcock St., Buffalo 10, N. Y. 59 South Division Street Buffalo 3, N. Y. 
is 
a 
B JUST OUT! 3 BOOKS IN ONE—OVER 1650 PAGES, 1654 ILLUSTRATIONS, F E oe e 
WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE ree Examination 
INFORMATION FOR ALL ENGINEERS AND OPERATORS. 
2 : : 7 TO GET THIS ASSISTANCE FOR $ COMPLETE 
PART 1—PUMPS—850 Pages: All types—Centrifugal—Rotary-Reciprocating youRsELF OIMPLY FILL IN AND PAY SEA 
Pumps: Their Theory, Construction, Operation and Calculations. Air and MAIL YOUR ORDER TODAY ONLY Mo. 
HYDRAULICS Vacuum Chambers—Power Pumps—Air Pumps—Jet Condensers—Surface Con- SS Og Le A a ee a eee ee ce oe aoe 
densers—Condenser Auxiliaries—Condenser Operation—Calculations—Cooling Publishers 
AIR Ponds—Cooling Towers—Water Supply—Hydravlic Rams—Special Service I Po tee mere Y teghoes 
COME RS Pumps—Automotive Fire Pumps—Dredges—Codes. 942 Illustrations. AIR COMPRESSORS ($4). If I decide to keep it, 
PRESSO PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives~Machine I will send you $1 within 7 days; then remit $1 
Control—Accumulators—Elevators—Hydraulic Airplane Control! monthly until purchase price of $4 is paid. 
na : Automobile Brakes—Shock Absorbers—Presses—Turbines. Many Otherwise, I will return it promptly. 
new uses explained. 310 Illustrations, ! IONE A oo cce cues qnddevadesvscancdaua eeeeeeee . 
IMPULSE PART 3—AIR COMPRESSORS—406 Pages: Compression of : 
Air—Compressor Classification—Parts, Types—Inter and After g “\GCreSS........- ee seeceeeeecereeeeeeeeereeeee 
Coolers—Regulating Devices—Installation—Lubrication—Opera- Ouchi 
tion— Maintenance—Blowers—Super-Chargers—Pneumatic Hand I “ Ee ie Ae es See ee ne : 
— Tools-Ready Reference Index and Tables. 402 IIlustrations. PME Oi iad dike < ce dddi ee adveveuacens PPE 
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Mont., Helena—Water Dept., has 
plans maturing for new pumping sta- 
tion for water system, with installa- 
tion of motor-driven pumping unit, 
controls and auxiliary equipment. En- 
tire project is estimated to cost about 
$92,000. Application has been made 
for Federal permission. 

Nev., Hawthorne—Bureau of Yards 
and Docks, Navy Dept., Washington, 
D. C., has plans maturing for new cold 
storage and refrigeration plant at 
Naval Ammunition Depot, Hawthorne, 
consisting of several units.’ Fund of 
$680,000 has been approved for this 
and construction of certain railway 
lines. Work will be .carried out at 
early date. 

J., Trenton—Eastern Aircraft, 
Trenton Division, General Motors 
Corp., Parkway Ave., manufacturer of 
aircraft parts, etc., plans installation 
of electric power equipment in new 
one-story addition, for which work will 
begin soon. Cost estimated about 
$480,000, with financing provided by 
Defense Plant Corp., Washington, 
D. C., Federal agency. 

N. Y., Napanoch—State Dept. of 
Correction, State House, Albany, 
N. Y., plans extension and improve- 
ments in power plant at Institute for 
Male Defective Delinquents, Napa- 
noch, with installation of additional 
equipment for increased capacity. 
Work will be carried out as postwar 
development in conjunction with other 
buildings at institution, entire project 
to cost close to $515,000. Harvey W. 
Corbett, 300 Fourth Ave., New York, 
N. Y., is architect. 

N. Y., Albion—Woods & Sprague 


Milling Co., Albion, plans installation 


of electric power equipment in con- 
nection with proposed rebuilding of 
portion of multi-story flour mill, re- 
cently destroyed by fire with loss re- 
ported over $65,000 

R. IL, North Kingstown —Water 
Commission plans new pumping sta- 
tion, with motor-driven pumping units 
and accessories, in Oak Hill district for 
town water supply, now secured from 
East Greenwich Water Supply Co., 
East Greenwich, R. I. Entire project 
will cost about $56,000. Jenks & Ballou, 
Industrial Trust Bldg., Providence, 
R. I., are consulting engineers. 

Texas, McAllen—Valley Vitamins, 
Inc., McAllen, H. L. Titus, vice-presi- 
dent, recently organized, plans installa- 
tion of electric power equipment in 
new dehydration plant on local site, 
consisting of four one-story buildings. 
A boiler house is proposed. Entire 
project is reported to cost over $100,- 
000. It is understood that a priority 
rating has been secured. 

Texas—Shell Petroleum Co., Mayo 
Bldg., Tulsa, Okla., plans new natural 
gasoline plant in Wasson gas field 
area, Yoakum County, Texas, compris- 
ing several large ‘production units, 
equipped to process about 50,000,000 
cu ft of natural gas per day, compres- 
sor station, boiler house, steel pressure 
tanks, pipe lines and other facilities. 
Cost reported over $500,000, with ma- 
chinery. It is understood that project 
will have a priority rating. 

Utah, Clearfield—Bureau of Yards 
and Docks, Navy Dept., Washington, 
D. C., plans boiler plant for central- 
heating service in connection with 
group of new buildings at Naval Sup- 
ply Depot, Clearfield. Entire develop- 


ment will cost about $995,000. Com. 
manding officer at Depot. will be in 
charge. Appropriation in amouy 
noted has been authorized. 

Utah, Perry—Bear River Packing 
Co., Ogden, Utah, plans installation of 
electric power equipment in new fruit 
and vegetable processing and packing 
plant at Perry, comprising several 
buildings, with main unit 80 x 120 ft, 4 
boiler house will be built. Entire proj. 
ect is reported to cost over $85,000, 4 
priority rating is being secured. L,§ 
Hodgson, Eccles Bldg., Ogden, 5s 
architect. 

Va., Norfolk—Dept. of Public 
Works, Norfolk, plans new pumping 
station in connéction with extensions 
in sewage system, with installation of 
motor- driven pumping units, controls 
and auxiliary equipment. Fund oj 
about $136,200 is being arranged 
through Federal aid for entire project, 
Charles B. Borland is city manager, 

Wash., Seattle—Dept. of Lighting, 
1015 Third Ave., plans extensions ani 
improvements in power substation at 
Fourth Ave. and Spokane St., esti- 
mated to cost about $850,000, with 
transformers and other equipment, in- 
cluding line extensions. City Council 
is considering an appropriation in that 
amount for project. 

Wash., Spokane—Inland Empire 
Electrification, Inc., 325 East Sprague 
Ave., V. P. Campbell, manager, will 
soon begin work on extensions in rural 
electric system in parts of Garfield ani 
Whitman Counties, totaling about 27) 
miles, with substation facilities, sery- 
ice connections and other operating 
equipment. It is understood ‘ proj- 
ect has a priority rating. H. A, Se 
well, Newport, Wash., is po a 





Lasts Longer Because of Its Tallow Base 


You get more for your lubrication dollars with 
Albany Grease. Its tallow base gives it sufficient 
body to retain a firm consistency under usual room 
when bearing 
rise, Albany Grease melts and feeds just enough to 
maintain perfect lubrication. 


Write for free chart, Modern 
Industrial Lubrication. 
helpful ideas on lubricating 139 
different types of power and pro- 
duction equipment. 
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WING AXIAL FLOW BLOWERS 
Type EMD (Single Stage) 


Used for statics up to 5” with volumes up to 35,000 cfm. Higher 
capacities can be furnished in special designs. Built-in volume 
Control and re-directing vanes permit simplified capacity varia- 
tion either manually or automatically. Falling horsepower 
characteristics with dampering. Motors are constant speed, 
enclosed and dustproof. Static efficiencies up to 70% and more. 
Uses: Forced draft for oil or gas burners, stokers, pulverized fuel, 
and hand-fired boilers. Mounted horizontally or vertically; on 
floor, or directly on windboxes or air preheaters. 


L..J. Wing Mfg.Co. 


64 Seventh Avenue, New York, N. Y. — Factories: Newark, N. J. 
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COAL CRUSHERS 


(a) Reversible Hammermills 
b) Bradford Breakers 

c) “Bradford Hammermiills 
d) Single Rolls 

e) “Granulators” 

(f) “Bradmills”’ 


The finest assortment of Coal Crushers in America 
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If interested send for illustrated Bulletins. 


nSvt 


Vv 
REDaaaNNA 


1706 Liberty Trust Bldg., Philadelphia, Pennsylvania 
New York, Pittsburgh, Chicago, Los Angeles, Birmingham 
Awuiated with Fraser & Chalmers Engineering Works, London, England 





Think of the TIME 
: You ll 
Save 


with Babbitt Sprock- 
et Rims on all your 
“high-up” valves. No 
need of keeping a 
long, cumbersome 
ladder always on 
hand just to close a 
valve. 


Babbitt Rims give 

you instant and pos- 

itive control of over- 

j head valves from the 

floor—save time, steam and accidents. Adjustable to 

any valve, easily attached and low in cost. Don’t delay. 

Get your Babbitt Rims now! Complete information 
on request. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbitt 


Adjustable 
SPROCKET RIM 
with Chain Guide 
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“DAVIS LIQUID LEVEL CONTROLS 


With Dia-Ball Packless Transmission Unit 


| A Packless, Leakproof Transmission Unit for 
— Liquid Level Controlers and Control Valves 


e REPLACES conven- 
tional outboard ball 
bearing packing box. 


e SAVES time and 
maintenance nuisance 
for busy engineers. No 
leaky shaft or stem 
packing with which to 
contend; no packing 
box nuts that need be 
taken up. 


®@ PROTECTS against 
danger of inflammable 
or volatile liquids leak- 
ing and causing fire or 
explosion. 


e IMPROVES control 
operation throughout 
straightlined power 
transmission, minimum 
of friction, and in- 
creased sensitivity. For 
pressures up to 300 p.s.i. 
and temperatures up to 
300° F. 


e AVAILABLE on 
Davis Liquid Level Con- 
trollers, Lever Operated 
and Solenoid valves. — 





No. 161D Packless Float Box and No. 
66B Packless Control Valve. 


No. 164D Packless Float Box. with Ex- 
plosion Proof Switch and No. 97SH 
Solenoid Valve with Explosion Proof 
Solenoid Case. 


For complete details 


No. {62D Packless Float Box with 
= write for literature. 


Pilot Valve and No. 14 Diaphragm 
Motor Valve. 


DAVIS REGULATOR COMPANY 
2540 S. Washtenaw Ave. Chicago, Illinois 


DAVIS 
REGULATOR CO. 
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How to drink sea water ‘* 


... AND LIVE / 


ORCED down at sea, this pilot will 

live to fly and fight again, because 
thirst—age-old enemy of shipwrecked 
men—has been conquered. Now he 
can drink sea water! 

Packed with his deflated life-rafe, 
the flyer carries a compact Permutit 
Sea-water Desalting Kit. Adrift, 
he simply scoops up sea water in a 
plastic bag, drops in a small briquet 
and in a few minutes the water— 
fresh and clear—is ready to drink. 
The briquet precipitates the dissolved 
salts, which are then filtered out as 
the flyer sucks the water through a 
tube. Each briquet in his supply will 
freshen enough water to keep him 
alive for a day. The whole operation 
is so simple that it can easily be car- 
ried out by a man on a life-raft. 

The problem of developing a prac- 
tical de-salting method was early rec- 
ognized by Permutit. Here at water 
conditioning headquarters, chemical 
engineers worked intensively on it 
for months and the final product was 


PERMUTIT 


NI 1G HEADQUARTERS 





acceptable to the U.S. Navyy,Army 
and Air Transport Command. The 
successful result adds one more field 
to the many in which Permutit’s 
long experience in water treatment 
is serving our country at war. The 
Permutit Company, Dept. Ail, 330 
West 42nd St., New York 18, N. Y. 
In Canada: Permutit Company of 
Canada, Ltd., Montreal. 


The Permutit Sea-water Desalting Kit occu- 
pies only one-tenth the space of the drinking 
water it produces. 











